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(57) Abstract 

The present invention re- 
lates to a method that involves, 
during the access interval Tr of 
a row electrode or electrodes 
to the column electrodes of a 
screen, additionally supplying 
a reference voltage Vo located 
between voltages having a dif- 
ferent sign relative to Vo as 
well as voltages having a dif- 
ferent sign relative to Vo and 
a constant duration. The dif- 
ferent-sign levels are located at 
the limits of the interval Tr and 
said levels arc arranged in Tr 
according to the following or- 
der in the adjacent Tr, in the 
adjacent column busses, in the 
adjacent frames. The method 
also involves shifting the volt- 
age pulses for the groups of col- 
umn electrodes (Fig. 21). The 
control device includes a unit of 
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transistors having output resistance values which arc close to each other. The method also involves applying to the screen electrodes com- 
pensation voltages that do not depend on the subject of the image. The shape of the control pulses provides for an automatic compensation 
of the parasitic changes in the pixel brightness. In order to provide a two-row access, the method involves generating column voltages 
having a main component and an equalising component. The row and column voltages are determined by the equations IVrolVl-?? and 
IVcolVl+7? in which is a voltage adjustment parameter. The Nmax value of the screen is at least equal to the Nmaxo number which is 
defined by a type of control diagram. 



Pect>epaT 

B HHTepBajie Bbi6opKH Tr crpoHHoro sjiempona mm ajieiopojioB na ^ 
cTOJiSuoBbie 3JieKTpoflbi 3KpaHa noziaioT AonojiHHrejibHo: onopHoe HanpHHcemie Vo, 
pacnojiaracMoe MCTKjsy Hanpii>KeHiiHMH pasHoro 3HaKa OTHocHxejibHO Vo, 
HanpH>KeHHH pasHoro 3HaKa OTHocHTCJibHo Vo h doctokhhoh zumrejibHOCTH. 
ypoBHH pasHoro 3HaKa pacnojiaraiox no KpaHM Tr. riopaflOK pacnojioxceHHH 
ypoBHCH B Tr MepejiyioT: b coccuhhx Tr, Ha coceflHHX ctojiSuobbix numax, b 
coceziHHX Kaflpax. OcymecxBJiHioT cabhth HMnyjibcoB HanpH^eHna zum rpyim 
CTOJi6uoBhDC 3JieKTpoflOB (FIG.21). ycrpoHCTBo ynpaBjieHHH cojiep^cHT 6jiok 

XpaHSHCTOpOB C 6j[H3KHMH 3HaHeHHHMH BblXOflHblX COnpOTHBJieHKH. Ha 3JieKTpOflbI 

3KpaHa noflaioT HanpjMcemiH KOMnencaimH, He saBHoniiHe ot cio^eTa 
H3o6pa»eHHH. OopMOH HMuyjibcoB ynpaBJiCRHH oSecncHHBaioT caMOKOMneHcamno 
napasHTHbix HSMeHeHHfi hpkocth nHKcejiefl. ^jw jiBycrpoTOofi Bbi5opKH 
4)opMHpyioT cTOJi5noBHe HanpH^cHHH c ocHOBHoft H ypasKHBaiomeft 
cocTaBjimomHMH. CrpoHHoe h ctojiGuoboc HanpHHcemiH ycraHaBjniBaioT paBHbiMH 

|Vro|Vl^^ H IVcolVl + ri , rjxe r{ - napaMexp noflcrpomcH HanpH^eHHH. Nmax 

3KpaHa He Menee TOCJia Nmaxo, onpejiejiHeMoro bhaom jXHarpaMMbi ynpaBJiemiH. 



HCKjnOHHTEJIBHO flJIfl I5EJIEft HHOOPMAI^HH 

^.r^ HcnojiMyeMKie jpui o6o3HaHeHHfl CTpan-HJieHOB PCX na THryjiBHMx jmcrax 6poiinop, b kotopbix itv6jih. 

KyK)TCH MBHCWyHapOOTMe SaHBKH B COOTBeTCTBHH C PCX. i^^p, B KUTOpfclX nyojiH- 
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CnOCOB, yCTPOMCTBO ynPABJIEHHH 3KPAHOM H 3KPAH 

(BAPHAHTbl) 

OBJIACTb TEXHHKH 

H3o6peTeHHe othochtch k sjieKxpoHMKe, k MHKpoajieiapoHHKe, cpejiCTBaM 

0T06pa^eHHH HH<|)OpMamffl, IUIOCKHM 3KpaHaM, HOmKO-KpHCTaJUIHHeCKHM ()KK, 

LC) 3KpaHaM, B T.H. naccHBHo-MaxpinHbiM (TIM, PM), npoeicuHOHHMM sKpaHaM, 
3KpaHaM JXJIK o5'beMHoro BmieHHH (b bujic ohkob, nuieMa h r.n.), k cnoco5aM h 
cpe;iCTBaM ynpaBJicHHH TKK sKpaaaMH, k KOMiibioTepHOH, TejieBHSHOHHoft h ^p. 

oSjiaCTHM TeXHHKH, HCnOJIb3yiOmHM lUIOCKHe 3KpaHbL 

IIPE;^IIIECTByIOI^HH VPOBEHb TEXHHKH 

HsBCCTHbi cnoco6 ynpaBJieHHH sKpanoM, ycxpoHcxBo jum ero 

ocymecTBJieHHH, 3KpaH5 ynpaBJiHCMbiH 3thm cnoco6oM. 

HsBccTHbiH 3KpaH, npHMOFo BH^eHHH [naTCHT CIIIA N 5,099,345 ^kpmm 
Sharp] HJiH npoeionHOHHbiH [naxeHT CIIIA N 5,465,102 ^upuhi Casio Computer], 

ynpaBJIHCMblft HSBeCTHbIM CnOC050M, KOHCXpyKTHBHO HJIH OmmeCKH CBH3aH c ^CK 

nanejibio hjih coflepjKHx ^KK naneJib. nanejib cojiepHCHT, no KpaiiHeH Mepe, OTe 
npospaTObie HenpoBojumiHe tok nojuio^KKH, nanpHMcp, cTeiaiHHHbie njiacxHHti, 
pacnoJTOHceHHbie npyr nanpOTHB jxpyra c sasopoM, sanojraeHHbiM BemecxBOM, 
HanpHMep, HeMaxHHecKHM, cocraBbi h 4>opMy-^3bi Koropbix npHBejieHbi b naxeHxax 
CIIIA [NN 5,099,345 4)HpMbi Sharp; 5,262,881 4)HpMi>i Asahi Glass Company]. }KK 
BemecTBo, onpeflejieHHMM oSpasoM opHCHTHpoBaHHoe, noBOpaHHBaex luiocKOCXb 
nojMpHsamiH cBexa, npoxojiHmero nepes Hero co cxopom>i nojyio^ocH, na yroji, 
saBHonnHH ox BejiHHHHbi npHJio^cHHoro K HeMy cpejiHeKBa^paxHHHoro 
HanpH>KeHH5i (ckh hjih rms voltage). HanpH>KeHHe k ^CK Bemecxsy nocxynaex co 
cxopoHbi npospaHHbix jyiH caexa h npoBoziOTiHx 3JieKxpHHecKHH xok 3JieKxpozioB 
(hjih iuhh), HaHeceHHbix na BHyxpeHHHe cxopoHbi nojuio^eK. IIlHHbi ojihoh h3 
noziJio>KeK (nanpHMep, b KOJiHMecxBc N nojioc, r^e N > 2), Ha3biBaeMbie 

CXpOHHblMH, HJIH o6mHMH, HJIH CKaHHpyeMHMH, HJIH Y-UIHHaMH, pacnOJIO>KeHbI 

nepeKpecxHO mnnaM Apyroii nojiJio>KKH (nanpHMep, b KOJiH^ecxBe M nojioc, r^e 

M>2), Ha3bIBaeMbIM CXOJl5lXOBbIMH hjih HH(|)OpMaiIHOHHbIMH, HJIH CeXMeHXHblMH, 

HJIH X-uiHHaMH. TaKHM o6pa30M mHHbi o5pa3yK)x B cjioe TKK Maxepnajia sKpana 
CHcxeMy (MHO>KecxBo) HJIH HecKOJibKo cHcxeM NxM HMeeK, HanpHMep, hbc b 
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3KpaHax THna dual scan c OToiiHbiM napajuiejibHbiM CKaimpoBaHHeM jsfiyx nojioBHH 
3KpaHa. :»CK OTCHKa, flajiee HHorfla HasHBaeMan hhchkoh, cobmcctho c jiayMK 
nojwpHsyiomHMH CBCT luiemcaMH, pacnojiojKeHHUMH no o5e CTopoHu or cjioh TKK 
MarepHajia npH pa6oTe naHejra b pejKHMc Ha nponycKanHe CBera, aim cobmcctho c 
5 nojiHpHsyiomeH cbct nneHKoft, pacnojio>KeHHOH c ohhoh CTopoHbi or yKK cjioh npn 
pa6oTe nanejiH b pe>iaiMe Ha oxpaxceHHe cBcxa, a xaiOKe c bo3mohchhmh flpyniMH 
flonojiHHTCJibHbiMH sjieMCHTaMH, HanpHMcp, cTcicnaMH HJIH njiemcaMH, 

KOMneHCHpyiomHMH HBCTOBHC HCKajKCHHH, KOMnCHCHpyioniHMH flHHaMHqeCKHe 

HCKajKCHHH, BHSHBacMHe 3<i)4)eKTOM "KaflpoBOFo OTKJiHKa" ("ftamc response") 
10 [naTCHT CIIIA N 5,599,478 4)HpMH Nippon Oil; R.G.Culter, K.F.Kongslie, P.J.Bos, 
SID Digest of Technical Papers, pp. 159-162, 1994], pacmHparomHMH yroji o63opa 
[naTCHT CIIIA N 5,600,462 ^upm>i International Business Machines], hbctoehmh 
HJIH HHHMH 4)Hjn,TpaMH, pacnojiojKCHHbiMH, HanpHMcp, Ha noano»ace nanejiH mm 
p^oM c Hefi, o6pa3yeT sjicMeHTapHyio HHcincy, 4)opMHpyK)myK) na sKpane 
15 "TOHeHHHH" ajieMCHT H3o6pa»ceHHH, HastmaeMMft nmccejicM ("pixel", "dot"). )KK 
HHcmca npH 3tom <J)opMHpyeT hjih saaaeT pasMepbi nraccejiH, h HanpH»ceHHa Ha ee 
sjicKTpoflax saaaioT ero apKocTb. 

HeMaTOTecKHe MOJicKyjm, CKpyneimbie na 6ojn>moH yroji, ot 90 (hjih 
180) flo 360 rpajiycoB [T.J.Scheffer and J.Nehring, Appl. Phys. Lett., vol.45, NIO, 
20 pp. 1021-1023, 1984], HasHsaioT "cynepTBHCTHCMaTHqecKHMH" (CTH, STN). CTH 
5KK OTemcH noaBOjnuiH cosflaBaTb naccHBHo-MaTpHHHHe :>KK SKpanbi c 6ojibinHM 

HHCJIOM CTpOHHbK 3JieKTpOflOB, ynpaBJIHCMblX MyjIbTHTOieKCHO, flOCTaTOHHHM HO 
HHCJiy CTpOK flJIfl COSflaHHfl KOMHblOTepHHX H TeJICBHSHOHHHX 3KpaH0B 6e3 
HCnOJIb30BaHHfl aKTHBHtK SJieMCHTOB, HpHMeHHCMblX flJW 3TOH HCJIH B aKTHBHO- 

25 MaTpHHHbix (AM) ^ECK 3KpaHax. 

ynacTOK IIM ^KK 3KpaHa b ruiane cxcMaTHHCcKH noKasan na FIG.l, na 

KOTOpOM SJICMCHTM Xl, X2, ... Xj, XM o6o3HaHaiOT CTOJl6uOBI>ie SJieKTpOflbl, a 

3JieMeHTbi Yl, Y2,..., Yi, YN - CTpoHHwe 3JieKTpoflbi 3KpaHa. HanpHJKeHHH na 
3JieKTpoflbi 3KpaHa nocrynaroT co cTopoHbi ynpaBJWiouiHX ycTpoiicTB, b t.h. co 
CTopoHH cTpoHHbix H CTOJiSuoBbix flpaHBcpoB (row and column drivers). 

nM yKK 3KpaHOM ynpasjuHOT paojiHHHbiMH cnoco6aMH, b ochobc KOTopbix, 
KaK npaBHjio, sajioMcena nocjienoBaTejibHa^ Bbi6opKa CTpoK sKpana, T.e. 
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nocjieflOBaxejibHaH nojxana nanpii^eHHH Bbi6opKH Ha cTpoHHbie 3JieKTpoflbi naHejra, 
Bbi6HpaeMbie no oj^HOMy hjih no rpynnaM 3JieKTpoflOB. Flpn stqm na neBuGpanbie 
cxpoHHbie 3JieKTpo;ibi no;iaK>T onopnoe Hanp)i>KeHHe, a na CTOJi6ixoBbie ajieiopoflbi 
noflaiOT Hanp^jKCHHH, sajxaionme apKOCTH ranccejieft Bbi6paHHbix crpoK aKpana. 
5 fljiH onpejiejieHHH xapaKrepHcnnc aKpana, 3HaHeHHH ckh na ajieicrpoflax )KK 

HHeeK H jiHarpaMM ynpasjMionmx HanpHHceHHH ncnojibsyiOT BOJibT-apKocTHjoo 
xapaKxepHCTHKy (brightness-voltage characteristic) sjieMeHrapHOH >iHeHKH sKpana. 

BapnaHTbi BOjn>T-HpKOCTHOH xapaKxepHCTHKH 3JieMeHTapHOH HHeftKH sKpana, 
(})opMHpyiomeH 3JieMeHT H3o5pa^eHiM aKpana, npHBeflCHbi na FIG.2 h FIG.3. 
10 OnxHHccKHe xapaicTepHCTHKH xaKOH hhchkh b paGoneii oSjiacxH HpRocreft, 
H3MepHeMbix B Kd/m^ , aaBHcar ot BejnraiHbi npiiJio>KeHHoro ckh, HSMepneMoro b 

V. Ha ropH30HTaJIbHOH OCH 3THX pHCyHKOB OTJIO^eHbl SHaHCHHH CKH <Uij> 

co3jiaBaeMbie na ^CK OTeince (LC cell), pacnojioHceHHott MCTKjjy cxpoHHHM i-M 

3JieKTpOflOM H CTOJl6lXOBbIM j-M 3JieKTpOJIOM, Ha BCpTHKaJIbHOH OCH - 
15 COOTBeTCTByK>Iime 3THM CKH 3HaHeHHH HpKOCTH nmCCeJIH, CBKSaHHOrO C 3TOH ^CK 

KHeftKOH. J^aJiee cko6kh h ">"^ noOTepKHBaK)mHe cpejme-KBajipaTHHHOcTb 
napaMCTpa, Moryr onycKaxbCfl. PasjKrmH B03Momibix 4>opM xapaKxepHCTHKH, 
npejicraBJieHHOH na FIG. 2 h FIG.3, onpe;iejMK)TCH paBjraHHHMH KOHCTpyKmrit 

3JieMeHTapHbIX >IHeeK 3KpaHa, B T.M., paSJIHHHOft BSaHMHOH OpHCHTaiXHeft 

20 nojiHpHsaropa h aHajrasaxopa [cm. R.Herke, M.Xu, J.R.Ketty, SID Digest of 
Technical Papers, pp. 573-576, 1996]. 

Pa6oTOe sHaqeHHH (pa6oHHe xohkh) ckh ^KK hhchkh, o6pa3yK)mHe ee 
pa6oHyK) o6jiacxb, pacnojio^CHbi na BOJibx-HpKOCXHOH xapaKxepncxrace Ha ynacxKe 

C peSKHM H3MeHeHHeM HpKOCXH nHKCCJIH OX COCXOKHHH, 6jIH3KOrO K MaKCHMajn>HOH 

25 HpKOCXH Bmax, xio cocxokhhh, GjrasKoro k MHHHMajibHoii npKocxH Bmin. HroKHee 
rpaHHHHoe sHaneHHe ckh pa5oHeM o6jiacxH Uth HasbisaexcH noporoBbiM 
HanpH^eHHCM. flpyroe rparawHoe cocxorane ckh pa5oMeH o6jiacxH oxcxohx ox 
3HaHeHiw Uth na neSojibinyK) no cpasHeHHK) c Uth BejraHHHy, Ha3biBaeMyK) 

HanpH^eHHeM nepexozia ("transition voltage''), o6biMHO o6o3HaHaeMyK) A, 

30 npoMOKyxoHHbie pa6oHHe xohkh ckh Me^y 3HaHeHHHMH Uth h Uth-+-A 3aAaK)x 
npoMe^yxoHHbie cocxohhha npKocxK, x.h. rpaziauHH "ceporo". 
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CocTOHHHe, B KOTopoM HaxoflHTCH 3KpaH npH ycTaHOBJicKHH Ha 3JieKipoflax 

yKK HMCHKH CKH, paBHOFO Uth, TpaaHUHOHHO HaShlBaKyr BblKmOHeHHHM COCTOHHHCM 
HJIH COCTOflHHeM "ofF' flJIH 060HX BapHaHTOB BOJIbT-apKOCTHOH XapaKTCpHCTHKH, 

H3o6pa>KeHHOH Ha FIG.2 h FIG.3, xoth no cMucjiy HasBaHHH oho cnpaseanHBo jum 
nepBOH H3 yKaaaHHbix xapaKxepHCTHK. AHajionrrao, coctohhhc 3KpaHa npn 
ycxaHOBJieHHH Ha sjieirrpoflax TKK snemai ckh, paBHoro Uth+A, HasHBaior 

BKrtlOHeHHMM COCTOHHHCM HJIH COCTOHHHCM "oil". 

Bee CKasaHHoe o BOJEbT-flpKOCTHoM xapaKTcpHCTHKC MOHCHo pacnpocrpaHHTb 

Ha BOJEbT-CBCTHMOCTHyK) XapaKTCpHCTHKy 3KpaHa, B KOTOpofi HapaMCTp 

"cBCTHMOCTb" (cmittance, luminous emittance), b OTJorroe ot napaMcxpa 
"apKocTB", xapaKTepH3yiomero cbctoboh hotok b tcjicchom yrjie, othochtch k 
nojiHOMy cBCTOBOMy noTOKy, nponycKacMOMy hjih orpaxcacMOMy sjicmchtom 
SKpana. Bmccto hohhthh "apKocxb", "cBCTHMocxb" mo»cho HcnojibsoBaTb 
oSoSmaromee noHHTHc "BOJibT-cBeTOBaa xapaKTcpHCTraca" (light-voltage 
characteristic). Xlajiee sto noHOTne paccMaTpHBacTCH TaioKc b Ka^ecTBC 
saMenmomero apyrae nacTo HcnojibsycMHc onrHqecKHe xapaicrepHCTHKH, Taiaie 
KaK "BOJibT-K034)4)HUHeHT nponycKaHHH" (transmission-voltage) hjih "bojibt- 
K03(i)4)HimeHT OTpaHceHHH" (reflcctance-voltage) 3KpaHa, coaep^KaniHe KpyTOH 
ynacTOK xapaKTepncTHKH, noKa3aHHHft na FIG.2 hjih FIG.3. 

IlepBbiM npoTOTHnoM npeflnojiaracMoro H3o5peTeHHH aBJweTca cnoco6 
ynpaBJicHHH riM TKK SKpanoM c oOTocxpoHHofi (nocxpoHHoft) Bbi6opKOH, 
oiracaHHtiH B KanecTBc npoTOTHna b naTenre CIIIA N 5,162,932 ^apMu 
Matsushita. 3tot cnoco6 Ha3biBaioT eme "cnoco6oM AjibTa h rinemKo" hjih 
"yjiyweHHbiM cnocoSoM AjibTa h njiemKo" [cm. KjiaccH<i)HKaHHio MCToaoB h hx 
HaHMeHOBaHHii b cTaTbc Y.Hirai h up., SID 97 DIGEST p.401-404, h ccbuncy hhjkc 
Ha pa5oTy AjibTa h IljieniKo]. 

ripH ynpaBJicHHH riM ^KK 3KpaHOM nepsbiM cnocoSoM - npoTOTHnoM 
BpcMeHHbie 3aBHCHMOCTH ynpaBJWiomHx HanpH)KeHHH noKasanw na nsyx 4)Hrypax: 
FIG.4 - B cjiyqae oTcyTCTBHH lOHpoTHo-HMnyjibCHoft MonyjinuHH (IIIHM, pulse- 
width modulation, PWM) CTOJi6HOBbix CHraajioB, h FIG. 5 - b cjiynae 
4)opMHpoBaHiw rpaflauHH "ceporo" nocpejicTBOM EIHM CTOJi6uoBbrx CHrnajioB. Ha 
o6enx (})Hrypax Vri o6o3HaHaeT HanpH>KeHHe, noflasaeMoe na CTpoHHbitt sjieicrpofl 
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Yi 3KpaHa, Vcj - HanpHMcemie, noflaBacMoe Ha cTOJi6uoBbiH 3JieKTpo;i Xj 3KpaHa, 
Vij=Vcj-Vri - Hanpn^eHHe, npHJioxccHHoe k 3JieKTpojiaM ^CK hhchkh (ij) 3KpaHa, b 
T.H. H3o5pa^eHHoro Ha FIG.l. HamracH "on", "off' mm "gray" ("cepoe") Ha 3thx 
H Ha ApyrHx 4)Hrypax, co^ep^amnx flHarpaMMM ynpaBJiniomHx HanpH^cHHH, 
oGosHanaiOT HpKocxb nmccejiH, cB^saHHoro c BH6paHHOH otchkoh. IloHHTHe "gray" 
Ha HHx o6o3HaHaeT HpKocTb, oTJiHHaiomyKDCH OT "on" H "off. 

CnOC06 COCTOHT B 4)OpMHpOBaHHH JUIH CTpOHHLIX 3JieKTpOHOB 3KpaHa 
HMITyjIbCOB HanpH^CHHH Vr (crpOHHblX HMIiyjIbCOB, HMnyjIbCOB CTpOHHOii 
BH6oPKH), nOCTOHHHblX no aGcOJIIOTHOH BCJnraHHe OTKJIOHeHHH OT HCKOToporo 

Hanp>mcemM Vo (GasoBoro, onopnoro) h OOTHaKOBofl jurarejibHocTH Tr, h jurn 
cTOJiSaoBHx 3JieKTpojiOB 3KpaHa HMiiyjibcoB HanpH^cHHH Vc (ctoji6uobhx 
HMnyjibcoB), nocTOHHHHx no aGcojnoTHoft BejraqHHe OTKJioHeHHH ox Vo h, b o5meM 
cjiynae, nepeMCHHOH zunrrejibHocTH, saflaiomeft HH4)opMaiimo o HpKocxH nHKcejicH. 

CxpoHHbie HMnyjibCbi nojxaiox na N cxpoHHbix sjieKxponoB SKpana 
noo^epejiHo, no onHOMy na Ka^uii 3JieKxpofl, oGecneHHsaH HMnyjibcaMH Bce N 
cxpoHHbix 3JieKxpo;iOB B xeneHHe HHxepBajia BpeMCHH Kanpa TF, paBHoro cyMMe N 

BpeMeHHbDC HHxepBajiOB Tr (x.e. TF = NxTr). HanpasjieHiiH oxKJioHeHHH cxpoHHbix 
H cxojiGuoBLDC HMnyjibCGB oxHocHxejn>HO HanpH^eHHH Vo (3HaKH pasHocxeft 
noxeniiHaJiOB Vr-Vo h Vc-Vo) nepes KaKoe-xo BpcMH hsmchhiox na 
npoxHBonoJio^KHbie, nanpHMcp, b Ka^oM cjie^yiomeM Kazipe, o6ecneHHBaH 3xhm 
paBCHcxBo Hyjno cpeflnero HanpK>KeHHH, npHJio^cHHoro k ^KK HHemce. C uejibio 
yMeHbraeHHH BejmHHHbi niixaiontHX Hanp^mceHiiH, npn nepexo^e k cjieayiomeMy 

Kaapy OflHOBpeMCHHO C HSMeHCHHHMH HanpaBJICHHH CXpOHHLDC HMHyjIbCOB 
HSMCHHIOX BeJIHHHHy CaMOFO OHOpHOFO HanpK^eHM Vo, HanpHMep, CO SHaHCHHH 

Vol Ha Vo2 (noTOM, b nocjieztyiomeM Ka^pe, oGpaxHo), b HanpaBJieHHH, 

npOXHBOnOJIO^CHOM HSMeHCHHIO HanpaBJTCHHH CXpOHHblX HMnyjIbCOB HanpK^eHHH. 

3xHM yjiyHmeHHbiH Mexoji Ajibxa h njieuiKO, npezuio}KeHHbiH H.Kawakami, 
oxjiHHaexcH ox Mexo^a, paccMoxpcHHoro caMHMH aBxopaMH. Onopnoe HanpHxccHne 
Vo (Vol HJiH Vo2) npHKjiaAbiBaiox k N-1 HCBbiGpaHHbiM cxpoHHbiM 3JieKxpo^aM H 
no;mep>KHBaK)x ero snaneHHe HeHSMeHHbiM na cxpoHHOM ajieKxpo^e b Ka>fcaoM 
Kazxpe B xcMCHHe Bcero BpeMCHM HeBbiSopKH ajicKxpojia, x.e. b xeneHHe BpeMCHH 
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(N-l)Tr. OopMHpyeMHe OTHOCHTCJibHo Vo CTOJi6uoBHe HMnyjibCM Hanpji>KeHiiH Vc, 
KaK yKa3i>iBajiocb, b o6meM cjiynae Moryx HMcxb paaHtiH 3HaK (Vc - Vo) He tojibko b 

TCHCHHe BpCMCHH TF, HO H B TCHeHHe BpCMeHH Tr (CM. FIG.5). ypOBCHb HMIiyjIbCOB 

Vc, He coBnajiaiomHX no anaKy co 3HaKOM HMnyjibca Vr oxHocHrejibHo Vo, 

CnOC05HbIH 4>OpMHpOBaTb COCTOHHHe "on", MO>KHO 0603HaHHTb KaK ypOBCHb 

Vc(on), a ypoBCHb HMiiyjibcoB Vc, coBnaflawiuHX no snaKy co 3HaKOM HMnyjibca Vr 

OTHOCHXeJIbHO Vo, CnOC06HHH <J)OpMHpOBaTb COCTOHHHe "off, MOTKHO 0603HaHHTb 

KaK ypoBCHb Vc(off). J^ljiMxejibHocTH HMnyjibcoB Vc(on) h Vc(off), cooTBercTBeHHo, 
ton jum ojxHoro h toff juul jipyroro, ycTaHaBjiHBaror b o6meM cjiynae nepeMCHHbiMH, 

Ka^CZIbm H3MeHKK)mHHCH OT 0 flO Tr B 3aBHCHMOCTH OT HH(|)OpMaiIHH, KOTOpyK) 

Tpe6yeTCH oTo6pa3HTb na sKpane, ho TaK, RTo6bi hx cyMMapnan ainrrejibHocTb 
paBH>uiacb BpCMCHH BbiGopKH Tr, T.e. tonn- toff = Tr. 

EUHpoKO Hcnojn>3yeTCH raK^e cnocoS (|)opMHpoBaHHH rpanaiimi ceporo 
nocpeztcTBOM t,h. "noKaapoBoft" mm "KaApoBon" uojsymnim ("frame 
modulation"), 3aKjnoHaK)niHHCH b noflane b TcneHHe p^ma KaapoB (nojieft Ka^pa) na 
Ka^KayK) BbiSpaHHyK) HHeincy KOMSHHauHft HanpHHccHHft Vc(on) h Vc(ofF), Ka^Kfloe 
nocTOHHHOH ;iJiHTejibHocTH Tr, 3tot mctoa, b t.h. Hcnojn>3yeMb[H cobmcctho c 
mHpoTHo-HMnyjibCHOH Mo/iyjiHiZHeH, To^e cjiy^cHT BapnaHTOM npoxoTHna 
npejinoJiaraeMoro H3o5peTeHHH. IIpH 3tom b onHcaHHHX naxcHTOB KaK chhohhmbi 
Hcnojn>3yK)T hohhxhh "Kaap" ("frame") h "nojie" ("field"). B aaHHOM onHcarani, 

HCXOJXH H3 npHHHXOrO B XeJieBH3HOHHOH XeXKHKC, nOKHXHC "Kaflp" CBHSblBaeXCJI c 
nOJfflbIM 05beM0M HH4)OpMaaHH, Heo5xOflHMOH JXJIH OflHOKpaXHOrO SaflaHHH apKOCXH 

Bcex xoHCK (nHKcejieft) sKpana, h uoji BpcMeneM Ka^pa noHHMaexcH BpeMH nona^H 
Ha BJicKxpojibi sKpana Bcex HMnyjibcoB HanpH^KCHHH njw sanaHHH axon 

HH4)OpMaaHH. nOHIIXHe "nOJie" npH 3X0M OXHOCHTCH KO BpeMCHH OflHOKpaXHOH 

Bbi6opKH Bcex nHKcejiCH 3KpaHa, Koxopoe najiCKo hc Bceraa coBna^aex c nonaHeft 
nojffloro o6T>eMa nH4)opMan:HH na Bce nHKcejiH sKpana. FloaxoMy bmccxo hohhxhh 
"KajipoBan MO^yjiHUHH" jryHine ynoxpe6jmxb nonnxHe "Monyjimxun no hojuim" 
(field modulation), x.k. nojinan HH4)opMauHH hjih bccx nHKcejiefi SKpana, 
oxpa>KaK)maH hx ypoBHH ceporo, nocxynaex na aJiCKxpo^bi }KK hhcck 3a necKOJibKo 
nojiCH Kajipa (3a nexbipe, BoccMb h x.n,). Bce >Ke xepMHH "KazipoBan MoziyjimiHH" 
Hcnojib3yexcH 3jxecb, KaK o6menpHHHXbrH. 
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Ckh Ha (ij) iiHeHKe, rae i - nop^mKOBbift HOMep cBH3aHHOH c hhchkoh 

CXpOHHOii mHHbl M j - nopHJXKOBUpL HOMCp CBH3aHHOH C HHCHKOH CTOJl5uOBOH IUHHBI, 
C03ZiaK>T MHOrOKpaXHOH (b TeHCHHe fleCKTKOB KaZlpOB) nOfla^eH CTpOHHbtX 

HMiiyjiBcoB HanpHHccHHH nocTOHHHOH jDiJiHTejibHOCTH Ha i-io CTpoHHyK) mHHy, H 
5 cTOJi5uoBbix HMnyjibcoB HanpR^CHHH, B o6meM cjiynae nepeMCHHOH jXJnrrejibHocTH 
(KaK npaBHJio, h3 OTCKpexHoro Ha5opa wiHrejibHOCTeft), na j-io cTOJi6uoByK) nrany, 
Hto Mce KacaercH sHaneHHH ypoBHCH Hanpn^eHHii h hx cbhsh c napaMexpaMH 
3KpaHa, TO B MaxepHajiax itHXHpoBaHHbix naxeHTOB xaicHe cBej^eHHH oxcyTCTByioT. 
OxcyxcxBHe cBeflCHHH, hbho cymecxBCHHhix, oxpaxcaex ^ajcr hx hsbccxhocxh H3 

10 ypOBHH XeXHHKH. 

H3 ypoBHH xexHHKH cjicflycx, Hxo xpe6oBaHHH K napaMexpaM IIM 5KK 
SKpana, ynpaBjmeMoro cnoco6oM-npoxoxraioM, h sHaneHHH HanpH^cHHH cxpoHHtix 
H cxoji6uoBbix HMnyjibcoB ynpaBjieHHfl onpeaejiaiox c ynexoM bojibx-hpkocxhoh 
xapaKxepHcxHKH ajicMCHxa SKpana, oirapancb na xeoprao Ajibxa h TIjiemKo [Alt 
15 P.M., Pleshko P., IEEE trans. Electron Devices, VoLED-21, N2, pp. 146-155, 
1974]. npH 3XOM aMHJiHxyflbi Vr h Vc HMnyjibcoB ycxaHaBjraBaRDX, opHeHXHpyacb 

Ha napaMexpbi (Uth, A) BOJibx-apKocxHofi xapaKxepHcxmcH otchkh sKpana, na 
KOJiHHecxBo ynacxByiomHx b cKaHHpoBaHHH cxpoHHbix uiJiH N H Ha HaftfleHHbie 
AjibxoM H rTjieniKO (npHBCAeHKbie jxajicc) pacnexHbie cooxHomeHHH jijir 3HaHeHHH 

20 Vr H Vc, 3aBHCHmHX ox HHCJia N H ox SHaHCHHH Uth H A. 

Ajibx H IIjieniKO BBejiH napaMcxp p = A/Uth, no3BOJiHK)mHH onpenejmxb 
MaKCHMaJibHoe hhcjio jihhhh Nmax, pasjiHHHMHX na sKpane c aaHHbiMH 

SHaneHUKMH Uth h A npH onxHMajibHOM ynpaBJieHHH MexonaMH, cojiep^amHMH 
nocjieflOBaxejibHyio (no ojiHOMy) Bbi6opKy cxpoHHbix sjieKxpoflOB: 




4)opMy: 



Nmax = 1/p^ =(Uth/A)2 



(2) 



0 
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HHCJioBoii napaMCTp Nmax, sanncmmm or KOHCipyicrHBiaix xapaKTepHCTrac 

HHeCK 3KpaHa, BJHWIOmHX Ha 3HaHeHHH Uth. A H, COOTBeTCTBCHHO, p, HBJWeTCH 

sajKHOH xapaKTepHCTHKott riM ^CK 3KpaHa. 

Heo6xoflHMHM ycjioBHeM o5ecneHeHiiH UM 5KK sKpanoM MaKCHMajibHoft 
HCTKocra H3o6pa>KeHHH, no Ajibry h rDiemKo, kejihctch BMiojmeHHe paBCHCTBa 

Nmax = N (3) 
Ha J11060H H3 N CKaHHpyeMBK (cTpoHHHx) sjieKTpofloB 3KpaHa c mC 
HHefccaMH, YflOBjiexBopHiomHMH ycjioBHio (3), Tpe6yeTCfl noflaBaxB HMnyjmcLi 
HanpHJKeHHH, ypoBHH KOTopHx OTHocHTCJibHo onopHoro HanpHaccHmr Vo H 6e3 
ynera SHana yzioBJieTBopHiOT paccHHraHHMM Ajibtom h njieimco BwpaaceHJMM: 

3 

Vr = [(1 + P)^+1]2 
2 (1 + p)2-1 ' 
HJra, npH ynexe BHpa^ceHHH (1), ycjioBna (3) h MajiocxH p, 

Vr = (4) 
Ahmoitoho Ha cTOji6HoBHe 3neKTpom nmo nonwu-n. ypoBm HanpraceHaa: 
Vc = i|!lV(1 + P)2 + 1. 

HJIH, npH MaJIHX SHaHeHHflX p, 

Vc = Uth/V2 (5) 
HanpAJKCHHe, npiino>KeHHoe k yKK sneMe sKpana, coctoht h3 pasHocro 
HanpH^CHHH Vr(t)-Vc(t). Hanp^DKeHHH (4) h (5), noAaBacMBie bo bpcmh bh6opkh b 
npoTHBo4)a3e ujm b ^ase na lUHHbi BH6paHHoft KneftKH, o6pa3yK)T Ha ee sjieicrpoiiax 
Hanp^KemiH + khh ^(VN-1). 3th Hanpa^KCHHH noc^e 

MHoroKpaTHoii BbiSopKH HHCHKH co3flaioT Ha ee 3JieKTpoflax nepByio MacTb ckh, 

3HaHeHHe KOTOpofl COBMeCTHO C apyrOH qaCTSK) CKH, co3aaBaeMofi BHC BpCMeHH 

yKasaHHbix Bbi6opoK, oGpasyioT b 3JieMeHTapHOH HHemce 3KpaHa onTHHecKoe 
cocTOHHHe «on» wm "off', fljin c})opMHpoBaHHH npoMejKyroHHbix SHaneHHii ckh, 
saaaromHx rpaaauHH "ceporo". Ha CToji6uoBbift 3JieKTpo;i mcwm bo speMs ee' 
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Bbi6opKH noflaiOT KOMdmiaiXPiK) o6ohx HanpHHcemiH, Vc(on) b TeneHHe ton, h 
Vc(off) B xeneHHe toff, npH ycjioBHH BbmojmeHHH paBencxBa ton + toff = Tr. 

JXjih xapaKxepHCTHKH cooxHomeHUH ynpaBJiKiomHX nanpii^eHHH b 
nareHTHbix Maxepiiajiax h b jmreparypHbix HcroHHHKax Hcnojibsywr napaMexp 
5 "ko34)4>i«^mght CMemeHHH" b ("bias ratio"), onpeflejiHCMbm KaK oTHomeraie 

HanpH>KeHHH b = Vc/(Vr— Vc) juik coctokhhh "on". IlpH paccMorpeHHOM 3jiecb 
ynpaBJieHHH )KK SKpanoM c Nmax=N co 3HaMeHimiH ynpaBJiHiomnx Hanpn^eHHit 
AjibTa H njieniKO Kos^^mincwr CMemeHHH ormcHBaexcH Bbipa^KCHHCM 

b= 1/(Vn+1) (6) 

10 B COOXBeXCXBHH CO CKaaaHHbIM, H3BeCXHbIH 3KpaH, CKOHCXpyHpOBaHHblH noR 

nepBbiH cnocoG ynpaBjiemiH h nojx ynpasjiHiomHe HanpjDKCHHH, yflOBJiexeopmomHe 
BbrreKaiomHM hs ycjioBHH (3) cooxHomeHH^ (4) h (5), coziep^oix uoKjiy jiByuR 
nozuio^aMH cjioii MaxepHaJia, MOJieKyjibi Koxoporo npH HsroxoejieHHH SKpana 

saKpyneHbi na yroji, sa^aiomim BHaneHHii napaMexpoB ckh Uth h A BOJibx- 
15 HpKocxHoii xapaKxepHcxHKH 5KK aneeK 3KpaHa, Ksajipax oxHomenim Koxoptix, 
o6o3HaHaeMbiH Nmax, 6jra30K hjih paBCH HHCJiy N cKaimpyeNibix cxpoHHbix 
3JieKXpOflOB 3KpaHa. 

Hcnojn>30BaHHe npH 3xom cvuihuo saKpyneHHoro (cynepxBHCxoBoro) 

HCMaxHHecKoro ^KK Maxepnajia, cosaaiomero Majibie SHaneHiiH A, KaK npaBHJio, 

20 yMCHbinaKDmHecH npn yBejiHHCHHH yrjia 3aKpyxKH HKK MOJicKyji, hosbojiiuih 
co3AaBaxb riM ^KK 3KpaHbi c 6ojibinHM hhcjtom N cKaHHpyeMbix cxpoK, jxo 240, 
300 H 378 B 3KpaHax xnna dual scan ztJiH cxaHjotapxoB VGA, SVGA h XGA. 

HejiocxaxKaMH nepsoro H3BecxHoro cnocoGa ynpaBJicHHH H3BecxHbiM IIM 
3KpaHOM ^BJisnoTcn HeBbicoKan KOHxpacxHocxb H3o5pa^eHHfl h HCBbicoKoe 

25 6bicxpoAeHCXBHe (saaaromee HCBbicoKyK) nacxoxy cmchm CK)>KexoB) no cpaBHCHHK) c 
AM 3KpaHOM, xoHKoruieHOHHbie xpaH3Hcxopbi hjih Jipyrne aKXHBHbie 3JieMeHXbi 
Koxoporo xpaHHX ynpaBJiHKDiiiHH noxcHUHaji na }KK OTcflKe Bnjioxb jxo npHXOAa 
OHcpeziHoro HMnyjibca Bbi6opKH, B oxjimmhc ox AM 3KpaH0B, b HM 
3KpaHax, ynpaBJiHCMbix cnoco6oM-npoxoxHnoM, 50% ox Hy>KHOH BejiHHHHbi ckh JKK 

30 HMCHKH C03iiaeXCH npH nOMOIUH B03ZieHCXBH>I Ha HCe HMnyjIbCHblX CXpOHHblX 

HanpH>KeHHH, HMciomHx 6ojibmyK) cKBa>KHocxb H 6ojibuiyK) aMnjiHxyny oxkjiohchh^ 
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OT onopHoro nanpHMceHiw Vo, bo mhofo pas npcBMinaiomyio ycTaHaBJiHBaeMyio 

3THMH HMnyjIbCaMH BCJlHHHHy CKH. OcTaJIbHaH HaCTb CKH flOyCTaHaBJIHBaeTCfl KaK 

6bi HenpepbiBHHM BoajieHCTBHeM Ha HHCHKy CTOJiGuoBbix HanpH>KeHHH He6ojibraoH 

nOCTOHHHOH HO MOflyjIK) aMIUIHTyflH. PeflKHe CXpOHHHe HMnyjIbCH 6ojibraoH 

5 aMnnHTyzibi aaaaioT sHaTOxejibHHe K0Jie6aHHfl opHCHraaHH yKK MOJicKyji h 

KOJie6aHHH COOTBeXCTByiOmHX HM CBCTOBbK HJIH OnTHHeCKHX XapaCTCpHCTHK 

nmccejieii SKpana okojio coctohhhh, onpeflejMCMoro SHaneHHeM ckh Ha 5KK HHeihce. 
CKaaaHHoe noacHHercH BpcMeHHtiMH flnarpaMMaMH na FIG.6, 

COOTHOCHMblMH C BOJIbT-CBCTOBOH flHarpaMMOtt FIG.2 HJIH FIG.3. Ha o6eHx 

10 BpeMCHHbix flHarpaMMax FIG.6 nymcTHpHbiMH jihhhjimh o6o3HaHeHbi ypoBHH ckh 
Uth H Uth+A zuifl cocTOHHHH "off" H "on", saflaBacMbie ynpaBJiaiomHMH crpoHHbiM 
H cToji5uoBbiM Hanpa^eHHflMH. flnarpaMMa Mojiyjui pasHocxH MTHOBeHHbix 
3HaHeHHft 3THX HanpHJKCHHH |Vcj-Vrit saaaromHx coctohhhh "on" h "off' Ha (ij)-H 
HHCHKe, H3o6pa)KeHa na BepxHcii BpeMCHHoft WHarpaMMe. CnjiomHafl jihhhji na 
15 HH5KHeH OTarpaMMe FIG.6 oTCJie>KHBaeT 3HaHeHHfl neKOToporo napaMcxpa HHeftKH, 
KOTopHH Mbi 6yaeM B aajibHefimeM Hasbroaxb "KBasH cpeflHeKBaHpanraioe 
HanpHMcemie" (KBa3H ckh, quasi-rms voltage). KajKaoe SHaneHHc kbhsh ckh na FIG.6 
cooTBeTCTBycT onpeflejicHHoii opHeHxamni TKK MOJicKyji nneta b npocxpaHCTBc, 
KOTopoe OHH 3aHHMajiH 6h npH jurarejibHOM BosfleftcTBHH nocTOHHHoro no Moayjno 
HanpiDKCHHH yKa3aHHOH BejiHTOHH Ha 3jieKrpoflbi TKK otchkh. Kojie6aHHJi 
opHeHxaHHH peajibHbDc m<. MOJieKyji b npocxpaHCTBc noR BosfleftcTBHCM crpoHHbix 

H CTOJl6HOBbIX Hanpfl>KeHHH H KOJie6aHHiI flpKOCTH SJieMCHTOB H305pa»{eHHfl MO^HO 
OHCHHBaTb yjKC HCXOflH H3 4)OpMH H BCJIHqHHbl KOJie6aHHit KBaSH CKH OTCCK. 

napaMcxp "KBa3H ckh" xapaKrepHsyeTca hohhth^mh "BpcMH pejiaKcamra" 
25 (relaxation time) h "npeun peaKHHH" (response time, transition time), b oTJiHHHe or 
napaMerpa "ckh", BejiHHHHa Koxoporo saBHCHx xojibKo ox pesyjibxaxa 
MaxeMaxHHecKOH onepauHH - KBa/ipaxHHHoro ycpeflHCHKH bo bpcmchh HHCJioBbix 
3HaHeHHfi ynpaajwroiuHX HanpanceKHH. Oapaiviexp "KBasH ckh" ynpomaex h aejiaex 
HarjwflHbiM (J)H3HKo-MaxeMaxHMecKHH anajiHS nepexojiHbix npoueccoB, saMCHaa 

BpeMCHHWe SaBHCHMOCXH OpHCHXaUHH MOJlCKyjI Ha BpeMCHHbie XapaKXepHCXHKH 
COOXBCXCXByroiUHX HM KBaSH CKH. 



30 
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Ha FIG. 6 noKaaaHbi ycTaHOBHBnmecH (crauHOHapHbie) K0Jie6aHHH KsasH ckh 
npH He6ecKOHeHHOH BejnraiHe BpeMCHH pejiaKcauHH ^KK MOJicKyji, BbisbiaaiomHe 
KOJie5aHHii CBCTOBHX Hjm oimiHecKHX cocTOHHHH riHKcejieH 3KpaHa. Majioe 
KOJiirqecTBo uhkjiob ynpaBJieHHH b TeneHHe BpcMCHH pejiaKcaiiHH npHBonnr k 

50JIbIIIHM KOJie6aHH>IM KBa3H CKH H K GojIbfflHM KOJie5aHHHM H "paSMHBaHHIo" 
HpKOCTH IIHKCeJM. T.K. npH CKH BHme ypOBHH "on" HpKOCTb HHKCeJlH npaKTHHCCKH 

He BoapacxacT, a npn ckh wdkc ofF' - npaKTHHccKH hc yMeHbinaexcH, KOJie5aHiiH 
KBa3H CKH oKOJio cooTBeTCTByK)mHX ypoBHcft BH3HBaK)T noTeMHCHHe "6ejioro", 
ocBeTjieHHe "nepHoro" H3o5pa5KeHHH u yMCHbineHHe KOHrpacTHocra h hpkocth 

H306pa5KeHHH. HmCHHO 3TOT 3<|)(|)eKT HaSblBaKJT 34)4>eKTOM "KaApOBOFO OTKJIHKa" 

Hjm "peaKiiHCH Kaapa"* ("frame response"). Czibht ckh juih "nepHoro" bhhs 
noflCTpoHKOH HMnyjibcoB ynpaBJieHHH jum yjiynmeHHii KOHTpacTHocTH npHBOziHT k 
ZlonojiHHTejibHOMy noTCMHeHHK) "6ejioro" H3o5paHceHHH h k CHH^eHmo hpkocth. 

yKK MaTepnaji c 6ojn>inHM speMeneM pejiaKcaiiHH, b xeTCHHe Koxoporo na 
3JieKxpoflbi noziaK>x 6ojibmoe KOjnrqecxBo uhkjiob ynpaBJieHHH, o6ecneHHBaex 
yMCHbrneHHC aMnjimyA KOJie5aHHii KBasH ckh, noBbrmeHHc KOHxpacxHocxH h 
HpKOcxH 3KpaHa, HO 3a CHex CHH>KeHHH ero GbicxpoflCHcxBHH (yMeHbmeHHH 

JlOnyCXHMOH naCXOXbl CMCHbl CK)^eXOB H305pa>KeHHH, BOCnpOH3BOZlHMbIX 6e3 

HCKa^eHHft). 

HcxoRH H3 CKasaHHoro, "6bicxpbiH" 3KpaH c ^CK MaxepHajioM, o5jiaflaK>mHM 

MaJIHM BpeMCHCM pCJiaKCamiH OpHCHXaUHH MOJICKyjI, flOJI^CH ynpaBJIflXbCH 

HMnyjibcaMH c bhcokoh nacxoxoft cJiejxoBaHHH. Ho na bmcokoh nacxoxe 4)opMbi 
ynpaBJiOTomHX HMnyjibcoB, cxpoTObix, h cxoji6uoBbix, saMexHo HCKa^aroxcH no 
Mepe Hx pacnpocxpaHCHHH Bjiojih cooxBexcxByK>mHX mmi, cjiyncaniHx jum 

BblCOKOHaCXOXHblX rapMOHHK 3XHX HMnyJIbCOB JXJIHHHHMH HCOHHOpOUHblMH RC- 
jranmiMH. H3-3a CMKOCXHblX CBHSCH Me^y paSJIHHHblMH UIHHaMH Ha BblCOKOH 

Hacxoxe CHJibnee cKasbiBaexcK xaK>Ke BJiHHHHe naBOHOK h B3aHM0BJiHKHHH cHrnajioB 
Ha pasHbix uiHHax (x.h. Kpocc-34)(|)eKx, crosstalk). 06a 34)4)eKxa, b onpenejieHHOM 
cxencHH B3aHMocBH3aHHbie, Bcjiyr k HCKa>KeHHHM CKH, 4>opMHpyeMbix Ha 

3JieKXpOJiaX HHCCK, K nepaBHOMepHOCXH HpKOCXH H KOHXpaCXHOCXH 

H3o5pa^eHHH no lUiom^JXH 3KpaHa5 k HCKa>KeHHHM cxpyKxypbi h nexajieft 
H3o6pa>KeHHfl, a xaK>Ke uBcxa. 
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34><|)eKTH JUIHHHWX JIHHHH C pacnpeflCJieHHMM OMHHeCKHM COnpOTHBJieHHCM 
H C CMKOCTHWMH B3aHMOCBa3HMH OrpaHHTOBaTOT TaK5Ke B03M03iCHOCTH COSflaHHH 

3KpaHOB GojiBinoro pasMepa c bhcokhm KaHecTBOM H3o6pa>KeHiw, npHHCM He 

TOJIfaKO nacCHBHO-MaTpOTHHX, HO H aKTHBHO-MaTpHHHHX, HOSTOMy 6opb6a C HHMH 

HMecT SHaHCHHe, BHxoflmaee sa paMKH FIM aKpanoB. 

npaKTHHecKH Hcnojn,3yeMbie cenqac b IIM TKK SKpanax, ynpaBJweMHx 

H3BeCTHHMH MCTOflaMH, HpOMOKyTOHHiie 3HaHeHHH BpCMCHH pCJiaKCaUHH )KK 

MaxepHajioB nosBOJWiOT cosflaBaxb aKpaHH OTHocHTCJibHo flemeBwe (no cpaBHCHHio 

CO CTOHMOCTbK) AM yKK 3KpaHOB), HO HC flOCTaTOHHO 6HCTpHe H C HC flOCTaXOHHO 
BblCOKHMH KOHTpaCTOOCTbK) H HpKOCTbK) H3o6pa»CeHHH. 

HsBecTHbi cnocoSbi 6opb6bi c napa3HTHbiM BjnumHeM a^i^eicTOB KaapoBoro 
OTKJiHKa, HCKaMceHHii cnraajioB h BsaHMOBJiHHHHH mHH flpyr Ha apyra. 3th 
chocoGh, onHCbiBaeMHe hhjkc, paccMaxpHBaioTCH saecb b KanecTBe apyrax 
npoTOTHnoB HacTOHmero H3o6peTeHHa. 

BropbiM npoTO-ranoM npeflnojiaracMoro H3o6peTeHHH cjiyxorr naxcHT CIIIA 
N 5,301,047 4)HpMbi Hitachi Ha BapHaHiu cnocoSa yMCHbrnenHH HCKaMccHrai 
HMnyjibcoB ynpaBJicHHH, BosHHKaiomHx npH hx pacnpocrpaHeHHH no crpoHHbiM h 

CTOJl6HOBbIM mHHaM H H3-3a nepCKpeCTHblX HaBOflOK. BapHaHTM OCHOBaHbl Ha 

4)opMHpoBaHHH pa3jraHHbix flonojiHHTCJibHbix (cHHycoHflajibHbix, rauioo6pa3HbK) 

KOMnCHCHpyiOmHX Hanp^KCHHH H Ha HajIO«eHHH paSJIHHHbIM 05pa30M 3THX 

Hanp«>KeHHH Ha H3BecTHHe HMnyjibCM ynpaBJicHHH. 

ripHMcp (J)opMH pesyjibTHpyiomero Hanpa^eHHH Vij na (ij)-H 5KK OTCHKe, 
nojiy^cHHofl B pesyjibTaxe noaaHH na cxpoHHue h CTOji6HOBbie ajieicrpoflbi 
ocHOBHbix HanpaxceHHft c najioHcenHbiMH Ha hhx flonojiHHrejibHbiMH 
HanpH^eHHHMH, H3o6pa>KeH na FIG. 7. 

riojioacHTejibHbm 3(i)(|)eKT cnoco6a mo»cho o6bJicHHTb yMCHbiueHHeM 
aMmiHTyflbi BbicoKonacTOTHbix rapMOHHK HMnyjn>coB, noaasaeMbix na iuhhm, b 
pe3yjibTaTe saBajia hx 4)pohtob h cnaaoB, 6bmiiiHX npHMorojibHbiMH ao HajioJKCHHH 

KOMnCHCHpyiOmHX HanpH)KeHHH, H yMCHbiueHHeM ypOBH^ hx <J)HJIbTpaUHH. 

OflHaKO MCTOfl He nOSBOJWCT yBCJIHMHBaTb 5bICTpOfleHCTBHe SKpaHOB 

cymecTBCHHo, t.k. <j)opMHpoBaHHe Gojiee BMcoKonacTOTHbix aonojiHHrejibHbix 
KOMncHCHpyroiuHH HanpHHccHHii npHBOiiHT K noHBJieHHK) 6ojiee BbicoKonacTOTHbix 
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rapMOHHK B cneKTpe ynpaBJunomHX cHrHajioa h k yxyjuncHHio KanecTBa 
H3o6pa^eHHH. HajioMccHHc yKaaaHHbix jionojiimTCJibHhix cHTHanoB aa oShnmbie 
CHraajibi ynpaBJieHHfl npeiMTCTByer xaioKe (|)opMHpoBaHHK> rpaaaixmi ypoBHefl 
ceporo B riM >KK 3KpaHax npH noMomn inHpoxHo-HMiiyjibCHoii Mo^yjiHUHH. 

TpcTbHM npoTomnoM npennojiaracMoro H3o6peTeHHH cjiy^orr nareHT CUIA 
N 5,162,932 ^upuhi Matsushita aa cnocoG ynpaBjrieaiM IIM 3KpaaoM c 

OflBOCXpOTOOH Bbl6opKOH, n03B0JMI0mHH yMCablllHTb HCKa>KeHHH CTOJlGuOBblX 

caraajioB ynpaBJieaiw npa hx pacnpocrpaaeaaH no ctojiSiiobbim niHHaM. 3(i)(|)eKT 
jlocTHraeTCH nojiaHcfi aa crponaHe 3JicKrpojxhi aanp^eaHH Bbi6opKH Vr 
zurarejiBBocTbK) Tr, Meabmeii junrrejibaocxH nepaoj^a crpoHHOH Bbi6opKH Ts, h 
no^aHeit aa ctojiGizobmc sjieiapoflbi b HarepBajie BpeMeaa Ts Bae aarepBajia Tr 
flonojnnrrejiBHbix ypoBaea Vc(on) a Vc(off), onpeziejieaHBiM o6pa30M 
pacnojiOHceaHbDC a nepeflyiomaxc^. B oaaoM h3 aarepBajioB Ts ypoBeab Vc(on) 
pa3MeniaK)T b aanajie, a yposeab Vc(off) - b Koaue aarepBajia, a b cjieflyiomeM, a 
noTOM B Ka^KjioM nocjieflyiomeM aarepBajie Ts, pacnojio^eaae jionojmaxejibHHx 
ypoBaea b aaxepBajie Ts MeanioT Mecxaivia. 

CKa3aaaoe ooHcaHexcH ^aarpaMMaMH crpoHaoro a CTOJi6uoBoro 
aanp^mceffliH, noKa3aaHHMa aa FIG. 8. Hanpn^eaae Vri no^aioT aa i-a crpoHabia 
3JieKTpofl 3Kpaaa, aanpn^eaae Vcj - aa j-a CTOJi6iioBbia sjieicrpofl 3Kpaaa. Ha 
3JieKTpo^ax (ij)-H HHeraca cosflaexcH aanpH>Keaae Vij. Vol a Vo2 - saaneaa^i 
onopaoro aanp>3MceaaH b coceziaax Kaapax. ^onojiaHxejibBbie ypoBaa no^aioxcH 
Bayxpa aaxepsajioB BpeMeaa Ts Bae Tr, x.e. b xeneaae aaxepsajioB Ts-Tr. 

KaK cjiezryex as OTarpaMMbi juin cxoji5uoBoro aanpK^eaan Vcj, npa jno6oa 
HpKOCxa naKcejiH, "on", "off' ana "gray", KOJianecxBO nepenajioB aanpn^eaan as 
cocxo5iaaH Vc(on) b cocxonaae Vc(off) a o5paxHO b xeneaae aaxepBajia Bbi5opKH 
Ts cxaaoBaxcH paBabiM ojiaoMy (no cpaBaeaaio c jinyMH nepenajtaMa b xeneaae 
aaxepBajia Tr aa jiaarpaMMc FIG. 5 hjih jiK)6oro as cocxohhhh "gray"). KojianecxBo 
xaKax aepenanoB b xeneaae Kajipa, b oxjianae ox zxaarpaMMbi aa FIG. 5, ae sasacax 
ox aa(|)opMa^Hoaao^o cocxonaan Bbi5paaabix naKcejiea. TaKaM oGpasoM, cnoco6 
no3BOJiHex no anyx pas yMcabinaxb KOJianecxBo nepenaixoB aanpH>KeaaH m 
cocxonaa^ Vc(on) b cocxonaae Vc(ofF) a o6paxao, yMCHbuiaxb Bpe^aoe BJianaae 
conpoxaBjieaaa cxoJiSuoBoro sjicKxpojia a cmkocxh Maxepaajia aa xonaocxb 
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4)0pMHpOBaHHH CKH, H yBeJIHHHTb OflHOpOflHOCTb HCKa>KeHHH MCJIKHX CK)>KeTOB 

H3o6pa)KeHHH no BepTHKajm. 

OflHaKo yMCHbineHHe fljrarejibHocTH cxpoHHHx HMiiyjn>coB bh6opkh Tr no 
cpaBHeHHK) c nepHOflOM crpoHHofi Bu5opKH Ts BMSMBaeT yBCJiHMeHHe aMnranyflbi 
5 CTpoMHHX HMnyjibcoB HanpjDKeHHH B Ts/Tr pa3. B pesyjibTaxe 3Toro BoapacraioT B 
(Ts/Tr) pas BKJiaa HCKa>KeHHfl HMnyjibcoB b npouecce hx pacnpocTpaHerow no 
cTpoHHbiM mraaM h BKJiafl bcjihhhhbi nepeKpecraoH noMcxn na HSMeHeraie ckh 
HHeeK, cBHaaHHbix c sthmh nnmaMH. 

B Marepnajiax naxeHxa n b ypoBHe TexmncH oTcyrcxByioT CBCfleraw o 

10 KOHCTpyKTHBHbDC XapaKTCpHCTHKaX mC 3KpaHa, Cn0C05HbIX oGecneHHTB BHCOKOe 

KanecTBo H3o6pa»ceHHfl npn ynpaBJieiniH aaHHHM cnoco6oM. Hcnojn>30BaHHe 
flaHHoro cnoco6a juia. ynpaBjicHHH aKpanaMH, CKOHCTpynpoBaHHHMH jum cnoco6a 
AjibTa H rijiennco, npHBeaer k yMCHBrneHHio KonrpacTHocTH HsoSpaMcemiH. 

B nareHTe CIIIA N 5,151,690 ^npubi Seiko Epson, imjunomuMcn 
15 HCTBepTbiM opoTOTimoM npeflnojiaracMoro HsoGpereHiM, npefljiojKen cnoco6 
ynpaBJicHHH HM yKK sKpanoM c oflHocrpoHHoft Bbi6opKOH, nosBOJMronmft 
yMeHbniHTb neoziHopoflHocTb H3o6pa»ceHHH no sKpany, Bosmncaiomyro H3-3a 
HCKajKCKHH CTOJi5uoBbix CHTHajioB ynpaBJieHHH B nponecce hx pacnpocTpaneHiw no 
cTOJi6noBbiM niHHaM. 34><J)eKT flocTHraercH nocpeacxBOM noflCHcxa TOCJia 
HSMCHeHHft HanpHJKeHHH, noflaBacMoro na KajKayio CTOJi5noByio niHHy b nepnofl 

BpeMCHH Kaflpa, 4)OpiVlHpOBaHHH CTOJlGnOBbK KOMneHCHpyromnX HanpHJKCHHH, 

yHHTbroaioniHx hhcjio yKasannbix HSMeneHHli, h noflaHH KOMneHcnpyiomHx 
HanpiDKeHHH na cooTBexcTByiomHH cTOJi6noBbiH ajicKxpofl bo SpCMH 
flonojmHTcjibHoro rarrepBajia bpcmchh, BBoflHMoro b nepHo;i BpeMCHH Kanpa bhc 
25 HHTepsajiOB Bbi6opKH ajieMCHTOB SKpana. Bo BpcMH aeficTBiw flonojiHurejibHoro 
HHTepBajia na see crpoTObie sjieinpozibi noaaror onopnoe HanpjDKeHHe. 

CKasaHHoe no^cmieTCH unarpaMMaMH crpoTOoro h CTOJi6aoBoro 
HanpajKeHHH, noKasanHbiMH na FIG.9. Hanpfl)KeHHe Vri noflaioT na i-ft crpoTObiH 
3JieKTpozi 3KpaHa, HanpH>KeHHe Vcj - na j-fi ctoji6uobhh sjieicrpofl 3KpaHa, 
Hanp>i>KeHHe Vij npnjTO>KeHo k sjieicrpojiaM (ij)-H fnePiKH. Vol h Vo2 - sHaneHHa 
onopHoro Hanpji>KeHHH b cocejiHHX Kaapax. YnpaBJUiiomHe HanpjijKeHiw noaaioT na 
3jieKTpoflbi 3KpaHa b TeneHHe bpcmchh Kaapa TF b cootbctctehh c paccMoxpeHHbiM 
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Bbmie nepBbiM MexoflOM ynpaBJicHHK. ITo okohhhhhh nepHojia BbiGopicH Bcex 

CrpORHblX 3JieKTpo;iOB BO BpCMH HOnOjmHTeJIbHOrO BpCMCHH tc Ha CTOJiGuOBHe 

3JieKTpo;ibi no^aioT aaBHcmuHe or cioHceTa H3o5paHceHHH ("display pattern") 

HanpH^eHHH, KOMnCHCHpyiOmHe HCKa^CHHfl (|)OpMbI HMiryJIbCOB. 

He^iocTaTKOM Merofla OTJiHexcH ero He flocraxoHHO BbicoKa^ 

34)$eKTHBHOCTb, T.K. KOMHeHCHpyiOmHe Hanp^eHHH, HCnpaBJIHIOmHe 3HaHeHHH CKH 

BflajiH OT Mccxa noflaHH ynpaBjwiomero HanpH^eHHH na cxoji5iioByK) niHHy, bhochx 
HCKaHceHHH B 3HaHeHHH CKH B6jra3H OX 3xoro Mecxa, rae no hx nojxaHH He Gbuio 
HCKa^eHHii. B jiynmeM cjiynae ;iocxHraexcH yMeHbmcHHe BjxBoe BejiHHHHH 

MaKCHMaJIbHOro HCKa^KCHHH HpKOCXH H3o6pa3KeHHH B KaKHX-XO Mccxax 3KpaHa, 3a 

cHex noHBJieHHH B zipypHX Mecxax 3KpaHa, no xoro He HCKa:»caBiiiHxc^, HCKanceHHii 
xaKOH ^e BejiHHHHbi flpyroro 3HaKa. 

B naxenxe CIIIA N 5,157,387 ^vipMbi Seiko Epson, HBJMiomHMCH imxbiM 
npoxoTHnoM npeflnojiaraeMoro H3o5pexeHHH, npejino>KeH cnoco5 ynpaBJiemw IIM 

^CK 3KpaHOM C OOTOCXpOHHOH Bbl5opKOH, IieJIblO KOXOpOXO KBJIHeXCH yMCHbHieHHe 

pa36poca no ruiomaflH SKpana sejniHHHbi noMexH, co3jiaBaeMOH Kpocc-3(i)4)eKxoM. 
3afla^ pemaiox, noaaBan na cxoJi6uoByK) mHHy b xeneHHe BpeMCHH BbiSopKH Tr ^sa 
ypoBHR HanpiMceHHH nesaBHCHMO ox npKocxH, Koxopyio jioJiHceH oxo6pa^axb 

HHKCeJIb. 

BpeMeHHbie ^HarpaMMbi ynpaBJunomnx HanpK^eHHfi, 4JopMHpyeMbie b 
cooxBexcxBHH c iMXbiM cnoco6oM ynpaBJiemM, noKa3aHbi Ha FIG. 10 h FIG. 1 1 . 

BpeMeHHbie zmarpaMMbi cxpoHHbix Hanpimcemm Vri (FIG. 10) ne 
oxjiHHaioxcH OX aHajiornHHbix zmarpaMM nepBoro cnoco5a-npoxoxHna (cm. FIG.4). 

OxjiHHHe HHarpaMMbi cxoji6uoBbix Hanp^DKeroift Vcj (FIG. 10 h FIG. 11) ox 
HHarpaMMbi Vcj na FIG. 5 cocxohx b no;iaHe na j-H 3JieKxpofl b xeneHHe HHxepBajia 
BbiSopKH Tr noMHMO ocHOBHoro HanpHHceHHH, oGecneHHBaiomero nponycKaHHe hjih 
HenponycKaHHe csexa nepes nHKcejib, eme oflHoro ypoBHH, AonoJiHHxejibHoro, 
npHHHMaiomero b pasHbix Bapnanxax HcnojiHCHHii cnoco5a pa3Hbie SHsmcuvin. 

Ha FIG. 10 npHBejDceHbi sapHanxbi flnarpaMM cxpoHHoro HanpK^eHHii (Vcjl, 
Vcj 2 H Vcj 3) 6e3 HcnoJibsoBaHHH IIIHM. 

Ha nHarpaMMc Vcjl b KanecxBC AonojiHHxejibHoro ypoBH^i Bbicxynaex 
onopHoe HanpH>KeHHe Vol hjth Vo2. Ha AwarpaMMax Vcj2 h Vcj3 flonojiHHxejibHbiH 
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ypoBCHb HanpH>KeHHa HMeer shek otkjiohchhh ot onopnoro Hanp>DKeHHH, 
npoTHBonojioHCHHH ocHOBHOMy. flonojiHHTejibHHe ypoBHH Ha OTarpaMMax Vcji h 
Vcj2 Bceraa pacnoJiojKeHH b KOH^e HHTepsajia Tr, b MOMeirm BpcMCHH tl, 
OTMeneHMHe Ha FIG.IO CHocKaMH./^onojiHHrejiBHHft ypoBem> «on» na HHarpaMMe' 
Vcj3 Bceraa pacnojioHccH b Konne HnrepBajia Tr, b momcht BpeMCHH t2, h 
flonojnmrejiBHMH ypoBem, "off' Bceraa pacnojioJKCH b na^ajie HHxepBajia Tr, b 
MOMeHT BpcMemi t3. VpoBKH t2 H t3 Ha FIG. 1 0 To^e oTMeqenu CHocKaMH. 

npH <J)opMHpoBaHHH Ha 3KpaHe rpaaaiiHH ceporo MerofloM IDHM, b 
HHTepBane BpeMCHH crpoHHott bh6opkh Tr Ha CTOJi6HOBHft 3jieKTpofl nojiaioT ^a 
ypoBHH Hanp^KCHHH, o6a nepeMCHHoft jumrejibHocTO, BapbHpoBaHHCM 
JunrrejibHocTH KOTopHx 3aaaioT ny^io apKocTb BH6paHHoro nmccejm. B oTJiHHHe 
OT nepBoro Merofla ynpaBJicHHH c niHM (cm. FIG.5), ojwh h3 ypoBHeft 
pacnojiaraexcH b Henxpe HnrepBajia Tr, a apyroft - uo h nocjie Hero. Ha FIG. 11 
npeacTaBJiem.1 boccmb BapHanroB zmarpaMMLi Vcj, *opMHpyK)mHx boccmb 
rpaflaioiH HpKocra. Jlpynm otjikhhcm paccMarpHBaeMoro Merofla lEHM cjiy>KHT 
npHcyxcTBHe Bxoporo ypoBHH nanp^eKHH b flHarpaMMax juw HpKocxeft "on" h 
"off' (na nepBOH h nocjieOTeft anarpaMMax FIG. 11). 

OjmaKo saHBJieHHHH aBTopaMH cnocoS He o6ecneHHBaeT 3HaHHTejibHoro 
yMeHBmeHHH HCKa>KeHHH ckh. Ha bhcokoh Hacrore BJnwHHe CBHsaHHbix Me^ 

C050fi RC-JIHHHii CTpOHHHX H CT0Jl6U0BHX mHH HO-npeJKHeMy npHBOJlHT K 
BOSHHKHOBeHHIO HCKa^eHHH ^JOpMBI ynpaSJIHIOmHX HanpiDKeHHii, SaBHCamnx OT 
MOMCHTOB H SHaKOB H3MeHeHHH HanpKJKCHHH Ha pHflOM pacnojio>KeHHHX (cOCeflHHX, 

Hepes oflHy, h t.h.) ctoji5hobhx mnnax, OKasbmaiomHx B^nie Ha BejuraiHy h na 
nyTH pacnpocTpaHemw eMKocTHbix tokob no uiHHaM sKpana k HCTOTOmcy nHranHH. 

B MaTepHanax naxeHra h b ypoane tcxkhkh oTcyTCTByioT CBezieHHH o 
KOHCTpyKTHBHbDc xapaKTepHCTHKax )KK 3KpaHa, cnoco6Hbix o6ecneMHTb BbicoKoe 
KanecTBo H3o6pa5KeHHH npH ynpaBjieHHH naHHbiM cnocoSoM. B paccMaTpHBacMOM 
cnoco6e nponopuHOHajibHo hpkocth H3MeHHioT nacTb zuiHTCJibHocTH Ka^Kfloro H3 
yKasaHHbix ziByx 3HaHeHHH, 6e3 yneTa ajiHTejibHocxeH zionojiHHTejibHbix ypoBHeft 
HanpH>KeHHH. HcnojibsoBaHHe ziaHHoro cnoco6a am ynpaBjieHHH SKpaHaMH, 
CKOHCTpyHpoBaHHbiMH jvui cnoco6a Ajibxa h HjiemKo, npHBeneT k yMCHbiueHHio' 

KOHTpaCTHOCTH H306pa)KeHHH. 
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IIIecTbiM npoToinnoM npe^nojiaraeMoro H3o5peTeHHH HBJweTCH cnoco6 
ynpaBJieHHH HM ^CK 3KpaHOM c ojxhoctpohhoh Bbi6opKOH h c aMmraxyjXHOH 



T.H.PyKMOHraaaHOM (T.N.Ruckmongathan) b oSsope [JAPAN DISPLAY'92, 
pp. 77-80]. JXmi oToGpaHceifflH ranccejieM aHaneHHii >ipKocTH, nponopixHonajitHiiix 
Bejnrame k, rfle k b OTanaaoHe hpkoctch ronccejiH npHHHMaex 3HaHeHHH b 
HHTepBaJie hhccji ot -1 no +1, na CTOJiduoBbie 3JieKTpoAbi nojiaioT 
HH4)opMauHOHHhie HanpHHceHiM, jxBeLmiu b xeHCHHe HHrepsajia Tr bh6opkh nHKcejw 
onpe/iejieHHbiM o6pa30M npeo6pa30BaHHbie. Bo BpeMH nepBoii noJioBHHbi 
HHxepBajia Tr Bbi6opKH nmccejiH na 3th ajieiopo^Bi noaaioT nanpR^eHHe 



(k + VI-k )Vc, H BO BpeMH BTopoH nojioBHHbi HHTepsajia Tr Bbi5opKH 3Toro 



iiHKcejiH - HanpH:»ceHHe (k - v1 - k )Vc, r^e Vc hbjihctch a5cojiK)THOH BejraHHHoft 
OTKJIOHCHHH HanpK>KeHiM Ha CTOJi5ij[OBoft mHHe OT onopHoro sHaHCHHH Vo npH 
Bbi5opKe Ajibxa h OjieniKo. 

J],OCTOHHCTBOM MGTOJlSi PyKMOHTasaHa OTJIHCTCH B03M0HCH0CTb OTOSpa^CHHH 

5ojibinoro HHCJia ypoBHCH "ceporo'* nocpcflcxBOM ^^opMHpoBaHHH HMnyjibcoB 
HanpHxccHHH nocTOiiHHOH fljnrrejibHOCTH, b otjihhhc ot Mexofla IIIHM, b KOxopoM 
jum 3aflaHiiH HpKOCXH OKOJio "Gejioro" hjih okojio "nepHoro" yMeHbmaiox 
juiHxejibHocxb HMJiyjibca Vc(on) hjih Vc(ofF) h yBejmHHBaiox 3xhm norpemHocxb 
nozmepHcaHHH yKa3aHHOH npKOCXH HeH3MeHHOH b pasHbix xoHKax 3KpaHa. Bjiaro^apfl 
3XOMy MCTojx PyKMOHra3aHa oGjiajiaex 3anacoM no SbicxpojieHcxBmo. 

HeziocxaxKOM Mexo^a PyKMOHrasana hbjihcxch nepeMeHHaa BCJiHHHHa 
nepenajioB Hanp5DKeHHH, noziaBaeMbix Ha cxoji5uoBbie 3JieKxpoflbi b xencHHe 

BpeMCHH Kaapa, BbI3bIBaK)maH Xpy/IHO yCXpaHHMbie HSMeHCHHH HCKa^CHHH CKH Ha 
HHKCeJIHX, yflaJICHHblX ox KOHUOB 3XHX 3JieKXpOZlOD. IicKa>KeHHH orpaHHHHBaiox 
B03M0>KH0CXH yjiyHHieHHH KaHCCXBa H306pa>KeHHH H 6bICXpOZteHCXBHa 3KpaHOB. 

B naxcHxe CIIIA N 5,093,736 4>HpMbi Seiko Epson, RBJunouxnucn ce^bMbiM 
npoToxHnoM npe^nojiaracMoro H3o5pexeHH^, npejiJio)KeH cnoco5 ynpaBJicHHH IIM 

)KK 3KpaHa C OOTOCXpOHHOH BblGopKOH H C 60JlbIUHM HHCJIOM 3JieKXpOJD[OB 

CKaHHpoBaHHK (He Menee 300), ucjibio Koxoporo HBJinexcH yBejiHMeHHe KOHxpacxa 

H306pa>KeHHH H GblCXpOZieftCXBHH 3KpaHa. BapbHpOBaHHCM 3HaHeHHH ynpaBJIHRDIUHX 



MOflyjiHimefi, 4)opMHpyK)meH 



rpaflauHH "ceporo''. Cnoco5 npeaJioxcen 
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HanpHJKCHHH B 3KpaHaX C TOCJIOM CKaHHpyCMblX CTpOHHBJX SJieKXpOflOB flO 500, 

HsroTOBJieHHbDC c HcnojibaoBaHHCM pasjiHHHUX KOMno3HmiH >KK MaxepHajia h 
yrjioM 3aKpyTKH MojieKyji ox 240° flo 300°, aocTHrajiH HaHBMcmeii KOHrpacTHocra 
3KpaHa. npH 3TOM Ha crpoHHue h cTOJi6uoBbie niHHbi noflaBajiHCb ynpasjiHiomHe 
HanpH>KeHi«i, jum Koxopbix "K034)(l)mxHeHX CMemcHim" b ne pasHajicH eejiHTOHe 
1/(7n+1), KaK cjieaoBajio h3 (6), ho Haxo^HJicH b flHanasoHe sHanenHH ox 
1/(Vn -N/200) flo 1/(VN-N/50). 

OflHaKo HSJioMcemaiH a naxenxe cnoco6 He pemaex saflany cosaaHiw IIM 
yKK SKpaHOB BwcoKoro SHcxpofleiicxBHH. He Hamemirae o6i.flCHeHmi b xeopHH 
Ajibxa H njieniKO pesyjibTaxbi CBnaexejibCTByiox o Henojmoxe sHamift b ypoBHe 
xexmiKH no Bonpocy onpeflejieHHfl SHaneKHft ynpaBJiaromnx HanpjDKeHHH. 

B naxeHxe CIIIA N 5,489,919 4)hpmh Asahi Glass Company, fmnsaomimcH 
BocbMbiM npoTOTHnoM npeflnojiaracMoro H3o6pexeHHii, npeanoacen cnoco5 
ynpaBJieHHH nM ^CK sKpanoM nocpeacxBOM MHorocxpoHHoit bh6opkh. Ha 
15 HeBbi6paHHbie cxpoHHHc sjieKxpoflbi no^aiox onopHoe HanpH3KeHHe Vo nocxoHHHoft 
BejiHHHHbi, a Ha Ka^wbift BH6paHHHH sjieiopofl h3 rpyiiiibi Bbi6HpaeMbix b naHHHH 
MOMCHx noflaiox HanpH>KeHHe, oxjraqaromeecH ox ypoBHa onopHoro HanpaaccHiw Vo 
Ha BejiHHHHy +Vro hjih -Vro (rae Vro GyacM CHHxaxb BejnraHHoft nojio)KHxejibHoft) 
B cooxBexcxBHH c onpeflejicKHbiM nopHflKOM, ycxaHOBJicHHbiM jum aaHHoro xnna 
20 Bbi6opKn. YKasaHKbiH nopiwoK, b nacxHocxH, o6ecneHHBaex noflany HanpaaceHHfi 
cxpoHHoft Bbr6opKH Ha ozDffl H xe >Ke onHOBpeMCHHo Bbi6HpaeMbie cxpoHHwe 
3JieKTpojiLi HecKOJibKO pas B xeHCHHe BpeMCHH Kaflpa, HanpHMep, nBa juw 
flByxcxpoHHoii Bbi6opKH, Hexbipe jum xpexcxpoTOoii, HCTbipe nm 
HexbipexcxpoHHoii, h x.fl. Fpynnbi HanpjDKeHHH, nonasaeMbie na Bbi6paHHbie 
cxpoHHHe 3JieKxpoabi B xeneHHe BpcMeHH Kaapa, paccMaxpHBaeMwe KaK 
cxoji6noBbie BCKXopa HanpHJKeroiH, Moryx, fljw KpaxKocxH o5o3HaHeHHfi, 
onHCbisaxbCH, nanpHMcp, MaxpHueii Ana^apa, sHaneHHe +1 Koxopoft cooxBercxByex 
HanpHHceHHK) +Vro, h 3HaHeHHe -1 KoxopoH cooxaexcxByex HanpajKCKHK) -Vro. 
Bo3MO>KHbi apyrae (J)opMH sanHCH Maxpwn. HanpHMep, b MaxpHnax, name 
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Hcnojib3yeMbix npH cnHxese 3JieKTpnHecKHx cxcm ynpaBJicHHH, HHcua -1, 

o6o3HaHaK)mne HanpaMceHHH -Vro, 3aMeHem>i Ha TOCJia 0. 

Fpynna hs HCTbipex BpeMCHHtix nnarpaMM HanpjDKCHHH Vrl, Vr2, Vr3 h Vr4, 
noflaBacMbix Ha Hexbipe cxpoHHbix sjiCKxpoAa, Bbi5HpaeMHX OOTOBpeMCHHo, 
5 noKasana na FIG. 12 (o^hh H3 BosMO^CHbix BapHaaroB). Ha JwarpaMMax noKasano 
H3MeHeHHe nojinpHocxeft Hanp^cHHH OTHocHTCJibHO onopHoro ypoBHH Vol b RByx 
Kaapax, jurarejibHocTbio TF Ka^bra, oGecncHHsaiomee paBCHCTBO Hyjiio cpejinero 
Hanp>DKeHHH Ha OTefncax aKpana. Kazip coctoht H3 Herapex nojieft OTHrejibHocTbio 
Tfld Ka^oe. EflHHHHHbiiS aicr Bbi5opKH nexbipex cxpoK j^^ihtch Tr. MaxpHuw 
to yKa3aHHbix flByx thhob, cooTBCTcxByiomHe BpeMCHHbiM jiHarpaMMaM FIG. 12, 
npHBejieHbi na FIG. 13. 

B 3aBHCHMOCTH OT 3HaHeHHH HpKOCTH, KOTOpyiO flOJDKHbl BblCBeHHBaTb 

niiKcejiH CTOJi5uoBoro 3JieKTpoaa, pacnojioKCHHHe b nepeceneKHH c BbiSpaHHoft 
rpynnoH crpoHHHx sjieicrpoAOB, Ha CTOJiSnoBbm sntKrpoji nojxaioT HanpK^KCHHe, 

15 aMiuiHTyfla orKjioHeraiH Koroporo or onopnoro Hanpa^CHH^ BHMHCJiHeTCH no 
onpeflcJicHHOMy ajiropHTMy. Ho 3TOMy ajiropHTMy na CTOJi6uoBbiH ajieicrpofl 
noztaKDT HanpHHceHHe, nponopuHOHanbHoe BCJiHHHHe cyMMbi 3HaHeHHH, nojiyneKHbix 
juiK Ka^oro HHKcejiH h3 Bbi6paHHbrx b pe3yjibTaTe onepamiH "HcKjnoHaiomee 
Ha;i jiornHecKHM snaHemieM, cooTBeTCTByiomiiM hpkocth Bbi6paHHoro iiHKcejia, h 

20 JiornHecKHM sHaneHHCM, cooxBeTcxByramHM snany Hanpn^eHMK BbiSopKH Ha 
cxpoHHOM 3JieKxpojie 3xoro nmccejiH (oxo6pa^eHHbiM b npaBoft MaxpHiie FIG. 13). 

nycxb B KaKOH-xo MOMenx Bbi6Hpaiox nexHpe roiKcejiH j-ro cxoji6iia co 
3HaHeHHHMH HpKOCXCH, HanpHMcp, (on, on, off, off), KOXopbiM MO>KHo nocxaBHXb B 
cooxBexcxBHe JiorHnecKHe 3HaHeHHH HpKocxett (1,1,0,0), Ha3brBaeMbie "flannbiMH". 

25 ripH noziaue Ha Bbi6paHHbie cxpoMHbie 3JieKxpojibi HanpH>KeHHH b cooxBexcxBHH c 
KaKHM-j[H6o xeKyniHM cxoji5uom npaBoft Maxpnubi FIG. 13, nanpHMep, nepBbiM, co 
3HaHeHHHMH cxoJi5ua (1, 1, 1, 1), cnHxe3HpyK)x ynpaBJiHiomee Hanpn^eHHe, 

nponopuHOHajibHoe BejinHHHe yKasannoH cyMMbi 1*1 + 1*1 + 1«0+1«0=2, 

o5o3HaHaeMOH chmbojiom i, b Koxopofi 3HaK • o3HaMaex onepauHio "HcKJiioHaiomee 
30 H", AnajiorKHHo, b cjicAyiomeM nojie b momcht Bbi6opKH 3xhx nHKcejieft (c xcmh 
>Ke, B npeflcjiax BpeMCHH Kaupa, ;xaHHbiMH) npH noflane na cxpoHHbie 3JieKxpoiXbi 
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BTopofi ipyiniH ynpaejiHiomHx HanpjMceHHii, onHCHBacMbpc 3HaHeHHHMH (1,0,1,0), 
jum 3Toro CTOJiGuoBoro sjieicrpofla CHHresHpyiOT HanpHJKeHHe, nponopuHonajibHoe 
HHCjiy i=l.l+0»l + l«0+0«0=2, t.k. 0«0=1. TaicHM oGpaaoM, b TeneHHe BpeMCHH 
Kaapa Kajicaoii KOM5HHaimH ynpaajwiomHx Hanpfl>KeHHft h 3HaHeHHH hpkocth 

CTaBHTCJI B COOTBCTCTBHe OnpCfleJieHHaH BCJIHHHHa CTOJl6aOBOrO HanpHJKCHHH, 

nponopimoHajiBHaa nejihm HHCJiaM i ot 0 flo 4 npn 4-x cxpoHHoii BuGopKe, hjih ot 
0 no L, npH L-CTporaoH (L-imKcejEbHoft) Bi>i6opKe. IIpH 3tom SHaneHHe 
HanpHJKCHHH, noflaBacMoro b cooTBetcTsyiomHii momcht Ha ctojiShobhh ajieiopofl, 
onpeflejwexcH sHpajKCHHeM Vc(2i-L)/L, me BejnroiHy Vc aBTopu naxeHxa HasBajni 
MaKCHMajibHoii BejraraHHOH cTOJI6^0Bo^o HanpiDKCHHa, He 3anaB hh ero SHaneHHa, 
saBHCJimero ox napaMerpoB SKpana h pe^aiMa ynpaBJiemiH, hh cnoco6a ero 
onpeflejieHHH. 

Ka^giaH KOMGHHaHHa apKOCTH BH6paHHHX nmccejieH co3flaeTc>i b 
pesyjiBTaxe MHoroKparaoH noflaHH cHHresHpyeMhix no yKa3aHHOMy ajiropHXMy 
ctoji6hobhx Hanp«>KeHHft, npn 3tom KaacauH h3 oflHOBpcMeHHo BM5paHHbix 
HHKcejieft GyflCT cseraTb hjih ne cBCTHTb b cootbctctehh co cbohmh SHanenHflMH 
HPKOCTH, B HacTHOCTH, CO sHaieHHHMH (on, OH, off, off) fljM npHBeflCHHoro npHMepa. 

Cnoco6 opHCHTHpoBaH Ha yMCHbineHHe BjraaHHH s^cKra KaapoBoro 

OTKJIHKa, T.e. Ha nOBtimeHHe OflHOpOOTOCXH H KOHTpaCTHOCTH H306paJKeHHfl, Ha 
B03M0»CHOCTb C03flaHHH 6bicTpofleHCTByK)mero 3KpaHa. 

OflHaKo cnoco6 ne no3BOJiHeT cosflaBaxb flocTaxoHHO 6HcxpofleHCXByK>mHe 
3KpaHH c rpaaaHHHMH "ceporo" h mho^ccxbom rpaflaiiHii uBexa. <E>opMHpoBaHHe 
rpaflaHHii ceporo b 3xom cnoco6e ocymecxBJwrox "noKaapoBoft" MOflyjwHHeft. 
ypoBHH cxoji6HOBoro Hanp»KeHHfl ycxaHaBjniBaiox ajih ranccejia 3HaHeHHe hjih 
(on), HJIH (off) B xeneHHe rpynnbi nojieft, cocxaBJiHBmHX b HepHO-6ejiOM SKpane 
Kanp. H3MeHeHHeM hx SHaHeHHft b cjiejiyiomeH (anajiorHMHOH) rpyime nojiett h, 
nance, b nocjieayiomHx rpyiinax nojieft ycxanaBjiMBaiOT jum Ka>Kaoro nHKcejw 
npoMe>KyxoHHoe SHaneHHe ckh >KK khchkh, 3aflaiomee Hy>KHoe 3HaHeHHe npKocxH 

MCTKHy (on) H (off). ripH 3XOM nOJlHblH Ha6op CHrnaJIOB JUlSi (|)OpMHpOBaHHH 

npoMOKyxoHHoro SHaneKHH npKocxH hmkccjih ycxaHaBJiHBaiox sa xeM 6ojibuiee 
o6mee kojikmccxbo nojieft, mcm 6ojiee MejiKHc rpaaauHH npKocxH xpe5yexcH 
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yCTaHOBHTb. ripH 3TOM 6hICTpOJXeHCTBHe 3KpaHa (naCTOTa CMCHBI CKWKCTOB, 

cojiepHcamHx rpanamoi "ceporo") naflaer. 

Bojiee Toro, anajiHs noKaabisaeT, hto h KajipoBHH otkjihk npH 4-x crpoHHoii 
Bbi5opKe yMCHbinaeTCH He npH Jiio6i>ix cK^Kerax H3o6pa^eHHH. 

OrcyTCTByioT raicace Heo6xoflHMbie Tpe6oBaHHH k napaMCxpaM 
(kohctpykiihh) 3KpaHOB, AonycKaiomHe hx HcnojibaosaHHe cobmcctho c yKaaaHHbiM 
cnoco5oM. 3KpaHbi, CKOHCTpyHpoBaHHbie jxjih paSoxbi no aaHHOMy cnoco6y 
ynpaBjieHHH c 4-x cxpoHHOH BbiGopKOH, npaKTHHecKH Hepa6oTOcnoco5Hbi c 
paccMoxpeHHbiMH B nareHTe 3-x crpoHHOH hjih 7-mh crpoHHOH, h Hao5opoT. 

B nareHTe CUIA N 5,485,173 4)HpMH In Focus Systems, HBjimonieMCH 
^eBHTbiM npoTonmoM npennojiaraeMoro HsoGpexemiH, npefljioHcen cnoco6 
ynpaBJieHHH ITM ^CK 3KpaHOM, HasBaHHbiM aBxopaMH MeroflOM aicraBHOH 
aflpecauHH ("active addressing technique*'). Cnoco5 ocHOBan na 4>opMHpoBaHHH h 
noziane na Bce N cxpoHHbix 3JieKTpoflOB sKpana, BbiSHpacMbix oflHospeMeHHO, 
OTysHaHHbix HMnyjiBCOB Hanpii^eHna, HMciomnx oflHHaKOBbm Mo^yjib onoioHeHHii 
OT onopHoro HanpK^ceHHH, h opToronajibHbix MQTKjsy co6oh (b TeHemie BpeMeHH 
Kazxpa). OyHKim^MH, onpejiejiHioiuHMH BpeMCHHyio aaBHCHMOCTb nonaHH 
HMnyjibcoB HanpK^eHHH na Ka^cubin crpoTObift 3JieKTpoA b jiio5om bpcmchhom 
HHTepBajie cxpoHHofi BbiGopKH, coziep>KameMCH b nepnofle Kajtpa, otjwiotch 
(i)yHKiiHH Yojmia, B saBHCHMocxH ox SHaHcmiH npKocxH, Koxopyio jxojjyKHbi 
BbicBeHHBaxb KayKjxhJpL H3 N nHKcejieft cxojiSuoBoro 3JieKxpofla, na cxoji6noBbiH 
3JieKxpozi nojiaiox Hanpn^eHHe, aMmnrryfla oxKJioHemiH Koxoporo ox onopnoro 
HanpH^KCHHH BbiHHCJieHa no onpenejicHHOMy ajiropnxMy. 

J\jui 3KpaHa 6e3 rpajianHH ceporo b momchx uojxblhh na Bce cxpoHHbie 
3JieKxponbi xeKymen rpynnbi HanpH>KeHHH na cxoji5iiOBbiH 3JieKxpoA noflaiox 
HanpH^eHHC, nponopuHonajibHoe BejiHMHHc cyMMbi 3HaHeHHH, nojiyneHKbix rjw 
Ka^oro Bbi5paHHoro nnKcejiH b peayjibxaxe onepaunn "HcKJuoHaiomee H" nafl 

JIOrKHeCKHM 3HaHeHHeM (^aHHblM), COOXBeXCXByiOIIIHM XCKymeH HpKOCXH 

Bbi6paHHoro nHKcejiH, h jiorHHecKHM 3HaMeHHeM, cooxBexcxByiomnM b momchx 
Bbi5opKH 3HaKy Hanp5DKeHHH Bbi5opKM Ha cxpoHHOM 3JieKxpoixe 3xoro nHKcejm, 
noflo5HO paccMoxpeHHOMy Bbime Jimi BocbMoro npoxoxHna npejinojiaraeMoro 
M3o5pexeHM5i. 
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B cjiynae paGoxbi 3KpaHa c rpaaamwMH ceporo (j)opMHpoBaHHe CTOJiGuoBba 
HanpiDKeHHii ocymecTBJMioT no aHajiorarooMy ajiropHXMy, ho: 

- c aaMCHOH oflHopaap^HMx na MHoropaspHjiHbie snaHewui aaHHHx HpKocro 
nHKcejicH, 

- c Hcnojib30BaHHeM onepamiH "HcKjnoHaromee H" jum Ka>icaoro paapw 
flaHHbix HpKocTH Ka^cHoro raiKcejw h JiorHnecKoro aHaneHHa, cooTBercTByiomero 

3HaKy HanpHJKCHHH BH6opKH Ha CrpOHHOM 3JieKTpOfle 3Toro nHKcejw, 

- c flo6aBJiemieM onepaqroi BbnmcjieHHH HeKOTopoii chctcmhoh oiiih6kh 
(nonpaBOHHOH ^yHmmi), BosHmcaiomeft npH cyMMnpoBaHHH MHoropaapanHHx 
HHceji, xapaKTepH3yiomnx aaHHtie jum npoMeHcyroHHLix sHaHCHHH apKocra, 

- c floeaBJieHHCM onepauHH (J)opMHpoBaHHH flonojiHHTejibHoro Hanp»KeHiw 
KOMnencauHH, ycxpamnomero sry onrnGKy, h Hajio>KeHHH aroro HanpuHceHHfl na 
HanpH)KeHHe, BbrancjieHHoe jum aaHHoro CTOJi5ua c HcnojibsoBaHHeM onepamm 
"HcKJDOHaiomee H". 

i HeflocTancaMH Merofla hbjwiotoi hc tojibko cjiojKHocxb ajiropHTMa 

06pa50TKH HH4)OpMa^HH, BH3HBaiOmaH yCJIOJKHCHHe KOHTpyiOnni MHKpOCXCM 

flpaHBepoB H KOHTpojuiepoB H yaopoacaHHe ctohmocth SKpanoB, ho, rjiaBHoe, ne 

flOCTaXOHHO BMCOKOe KaneCTBO H305pa3KeHHH. 

CjIOJKHOCTb aJirOpHTMa 06iHCHHeTCfl Heo5xOflKMOCTbK> B KaHCObm MOMeHT 

Bbi5opKH Hcnojib30BaTb MHoropa3pHflHyK) HH4)opMamno cpasy Bcex (240 jum VGA 
3KpaHa) nmccejieH Ka»Boro (h3 3840) cTOJi5ua SKpaHa, Heo6xoflHMOCTbK) 
flonojiHHTejibHoro BbiHHCJieHHH jum Bcex ctojiSuob nonpaBOTObix ^yuKim 
npaKTHqecKH npH Bcex clOMceTax H3o6paHceHHH (h r.n.). 

HeflocTaxoHHO bhcokoc KanecTBO H3o6pa>KeHHH onpeflejiHexcH: 
- Hcnojn>30BaHHeM jum 3aflaHiw ^opubi BpeMCHHbix nnarpaMM crpoTObix h 
CTojiGuoBbDc HMnyjibcoB 4)yHKimft Yojima, Koropbie jijm pacnpocTpaneKHbix 
CKWKeTOB HsoepajKCHiw Bflojib ctojiGhob (nocTOHHHoro, nOJIOCKOBOrO, H T.n.) 
Bbi3biBaK)T <l)opMHpoBaHHe KopoTKHX peflKHx cTOJi5uoBbix HMoyjibcoB 6ojibmoft 
aMiuiHTyflbi, BiuTOTb ao eaHHHMHoro B TeneHHe Ka^pa HMnyjibca c aMiuiHrynoH, 
paBHoft aMiuiHTyae cTpoMHbix HMnyjibcoB npH oflHocrpoHHOH Bbi6opKe Ajibra h 
njiemKO, T.e. ne o6ecneqHBaiomeH npn 3thx cKWKerax yMeHbiueHPw B03fleHCTBHH 
3(i)(j)eKTa "Frame Response", 
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- BJIHHHHeM HeOflHHaKOBOCTH KOJIHHeCTBa CMCH nOJIHpHOCTH HMIiyJIbCOB 

HanpH>KeHHH, nojiaBaeMbix Ha pasHbie crpoHHbre mraiH b TeneHHe bpcmchh Kaupa, 

Ha HeOOTHaKOBOCTb XapaKTepHCTHKH HCKaHCeHHH CKH BAOJIb 3THX CTpOHHblX lUHH, 

- BJiHHHHCM CTOJI6^oBbIX HMiiyjibcoB c nepcMCHHOH BCJiirqHHOH ncpenajiOB 
HanpaHceHHH na nepeMCHHocTb xapaicrepHCTHKH HCKaHceniw ckh Bjiojib ctojiGuobmx 
niHH H nepeMCHHOCTb BCjnraHHH nepcKpecTHbix noMex. 

PaccMOTpeHHbie Bbnne HMnyjibCbi Hanpn^emiH jum crpoTObix h cTOJi6uoBbix 
mHH 3KpaHa, cooTBCTCTByiomHe TOMy HJiH HHOMy cnoco6y, 4)opMHpyioT oSbPmo 

MHKpOCXCMbl CTpOHHbDC H CTOJl5uOBbIX flpaHBepOB. TaKTOBHC HMTiyjIbCbl H CHTHaJIM, 

coAep>KamHe HH(l)opMatmio o ^pkocth rraKcejieft, nocrynaioT na zipaftBepH c 
ycTpoHCTBa KOHTpojuiepa, padoxaiomero cobmcctho c (hjih BKJnoHaiomHx b ce6H) 
03y H nsy. Hanp^DKemiH iraraKHH nocrynaioT na zipaHBepbi, KOHrpojuiep h npyrHe 

yCTpOHCTBa OT yCXpOHCTB HCTOHHHKOB IIHTaHHH. 

BjIOK-CXCMbl ^paftBepOB H CXCMHbie 0C06eHH0CTH yCTpOHCTB, 

ocymecTBJimomHx paccMOTpeHHwe Bbime cnoco5bi ynpaBJieHHH, npHBeAeHbi b 
imxHpoBaHHHx nareHxax. 

PACKPblTHE H30BPETEHHfl 

ripezuiaraeMbie b HacTOHmeft aaiiBKe rpyima BapHanroB cnocoSa ynpaBJieniw 
3KpaHaMH, ycxpoHCTBo ynpaBJicHH^ h aKpan, hmh ynpaBJiHCMbift, ocHOBanbi na 
TeopHH aBTopa, yxoTOHiomeH reopmo Ajibxa h IljieniKo. J^jih noHHMaHHH npeflMexa 
H3o6peTeHHH, flOKasaxejibCTBa ero ocymecxBHMocxH h hocxh^oimocxh 3(J)(i)eKxoB b 
Hanajie flanHoro paajiejia, b xeopexiraecKOM BBCAenHH, npHBOUHXCH KpaxKan cBo;iKa 
ee peayjibxaxoB. 

TeopexHHecKoe BeeAeuHe 

1). B pasACJie "YpoBCHb xcxhhkh" na AByx pncyHKax FIG.2 h FIG.3 
npHBeflena BOjibx-apKOCXHan xapaKxepHcxHKa sjieMCHxapHOH otchkh 3KpaHa, 
paccMaxpHBacMan b KanecxBe BapHanxa BOJibx-cBexoBoft xapaKxepHCXHKii. 

OAHaKo AJiH 6ojiee xohhofo onpejiejieHHH 3HaHeHHH ynpaBjmiomHX 
Hanp^cHHH, ynexa bjihhhhh HCKa>KeHHH HMnyjibcoB, npHJTo>KeHHbix k }KK 
HHCHKaM, H Rjin HccjicAOBaHHii nepcxoAHbix npoueccoB opHCHxauHH >KK MOJieKyji 
yAo5Hee bmccxo BOJibx-cBexoBoft HcnojibsoBaxb BOJibXKBaApax-CBexoByio 
xapaKxepHcxHKy (light-square-voltage characteristic) hmchkh, na ocii a6cuHccbi 
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KOTopoft BMecTo CKH OTJiojKeH cpeflHHH KBaflpaT HanpHJKCHHfl (mean-square voltage, 
msv), To>i«ecTBeHHHft KBaflpary cpeaHeKBaaparaHHoro Hanp>CKeHHH (kb.ckh), 
xapaKTepH3yiomHH cpeflHee aosfleftcTBHe Ha MOJicKyjiu TKK MarepHajia 3HeprHH 
ajieiopHHecKoro nojM, coaaaBaeMoro sapaflaMH na o5iGiaaKax otchkh. 
5 Ha FIG. 14, no HHajiormi c FIG.2, npeflCTasjieH BapHanr BOJitTKBaflpax- 

CBCTOBOH xapaKTepHCTHKH. Ha ee ropHSOHrajibHOH och pa6otniii ynacTOK 

orpaHHHHBacTCii SHaqeHiwMH KB.CKH (msv) <Uthl>^=<Uth>^ h 

2 2 

<Uth2> =<Uth+A> . CpeflHHfl xoHKa pa6oqero ynacxKa, cooTBexcTByromafl 

ypoBHK) HpKocxH "cepoxo", onpcfleiwexcfl kek kb.ckh [<Uthl>^+<Uth2>2]/2 h 

0 o5o3HaHaexc>i chmbojiom <Ugr>2. KBaapaxHWH Kopem, ox Bejiirmm>i <Ugr>2 

xoHHee, HCM BCJnnfflHa <Uth>+<A>/2, onpeflejwex anaHeHHe ypoBHH ckh "ceporo" 
<Ugr>. 

3HaqeHiM axofi xapaKxepHcxracH, noflo6Ho xapaKxepHcxmce Ha FIG.2, mo»cho 
H3MepHXb nofla^eft na 3JieKxpoflbi hhchkh hjih MHo>KecxBa jnieeK neKoxoporo 
> xecxoBoro HanpiCKeHHH Majiofl CKsajKHOcxH, o6ecneqHBaK)mero oxcyxcxBne 

BJIHHHIW 3<|)4)eKXa "KaflpOBOrO OXKJIHKa". 

OanaKO npn noaane na 3JieKTpoflbi sKpana peajn>HMX ynpaBJunomax 
HMnyjacoB HanpflMcemw, Bbi3HBaromHX B03HHKHOBeHHe B^^cKra "KaapoBoro 
oxKJiHKa", BejiHHHHa KBa3H CKH (xoHHec, KBa3H KB.CKH, quasi-msv), npHjio»ceHHoro K 
OTefiKe, HciibixHBaex KOJie6aHHii okojio cBoero cpezwero sHaneHKH. HosxoMy 
peajibHaH "flHHaMiraecKafl" (dynamic) BOJttXKBaapax-cBexoBaH xapaKxepncTHKa 
iiHemcH SKpana hmccx bhh, noKasanHwli na FIG. 15. 3xa xapaKrepncxuKa 
oxHocHxejibHo noporoBbix sHaHeHHH xapaKxepncxmcH FIG. 14, noKa3aHHOH na 
FIG. 15 nyHKXHpoM, HMeex cflBMHyxyro bjicbo nepByro noporosyK) BejniHHHy, 
o6o3HaHeHHyK> <Uth3>2, „ cOTHHyxyro BnpaBO Bxcpyro noporoByro BejiHHHHy, 
o6o3HaHeHHyK) <Uth4>2 . BejiHHHHa <Ugr>2 npH 3xom noqxH He HSMCHHexcH. 

FIG. 15 no3BOJwex oueHHBaxb (no 3aBHCHMOcxH csexoBoft xapaKxepHcxHKH ox 

BCJIHHHHbl KOJie6aHHH KBa3H KB.CKH, H305pa>KeHHbIX pa3BepHyXblMH BO BpCMeHH, 

noflo6Ho pa3BepxKaM KBa3H ckh na FIG.6) aejiHMHHy nafleHHH KOHxpacxHocxH 
3KpaHa c npe>KHHM hhcjiom cxpoK flo ypoBHH Kl=Bmaxl/Bminl oxHocHxejibHo 
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HCXOAHoro (MaKCHMaJibHO B03MOHCHoro B flaHHOM 3KpaHe) SHaHCHiiH K=Bmax/Bmin, 
a TaK^e HOByio BCjmHHHy HHCJia cxpoK sKpaaa c npencneft KOHTpacTHOcxbio K, 

KOTOpyiO MO>KHO Onpejr^eJIHTb H3 BbipaHCeHHH (7) nOCpejXCTBOM aaMCHH BCJIHHHHbl 

2 2 

<Uth2> -<Uthl> , cnpaBeajiHBOH jum yKK MarepHana 6e3 KOJie6aHHH 

opHCHTauHH >KK MOJiCKyji, Ha 3HaHeHne <Uth4>^-<Uth3>^ . 

flajiee b oimcaHHH h nymcrax 4)opMyjibi H3o5peTeHHH oGosHaHemiH 
napaMexpoB Uthl h Uth2 HcnojibsyioTCH b cMbicjie, BKmonaionieM napaMcrpbi Uth3 
H Uth4, T.e. OTHOCHTC^ KaK K 3KpaHaM 6e3 KOJie5aHHH MOJicKyji, ynpaBJiHCMux 

flOCTaXOHHO BblCOKOHaCTOTHBIMH HMIiyjIbCaMH HanpH>KeHJIH, TaK H K 3KpaHaM c 
KOJie5aHIIHMH MOJICKyjI. 

B HacTomiieM omicaHHH homkmo nepBHHHoro noHHTHH "kb.ckh" 
HcnojEBsyexcH noHOTHe "ckh", paccMarpHBaeMoe KaK KBa^paTHHii KopcHb ox 
"kb.ckh". 

2) , DapaMexp <Ugr> nosBOJinex 6ojiee npocxo, no cpaBHCHHK) c 4)opMyjioH 
(1) Ajibxa H rijiemKO, opHeHXHpyromeftcH na napaMexp <Uth>, paccwrbmaxb 
3HaHeHHH KOHCxpyKXHBHoro napaMexpa Nmax yKK 3KpaHa no xohhoh 4)opMyjie: 

Nmax = 4<Ugr> ^ /(<Uth2> ^ - <Uthl > ^ ) ^ (7) 
YnponxeHHa^ 4)opMa sxoro Bbipa^emw 

Nmax = <Ugr> ^ /A ^ (8) 
xaK3Ke 6ojiee npezxnoHxnxejibHa no cpaBHemno c ynpomcHHOH 4)opMOH (2) Ajibxa h 
HjieniKo, x.K. norpenraocxb BbrrocjieHiw BejiHHUHbi Nmax no ^opuync (8) ne 

npcBbiniaex 1/4 ox Nmax, x.e. b 4^/^^rnax pas (b 62 pasa jum Nmax =240) MCHbme 
norpeuiHocxH BbTHHCJiennH Nmax no (|)opMyjie (2). 

O^naKo cymecxBo paccMaxpHBaeMbix H3o6pexeHHH ne hsmchhxch h o5i>eM 
npprrHsaHHH naxenxa coxpannxcH npn HcnojibsoBanHH napaMexpa Uth bmccxo 
napaMexpa Ugr jum onpejiejieHHH BejiHHHHbi Nmax, zxpyrnx napaMexpoB 
3KpaHa H sHaneHHH ynpaBJiKK)fflHX Hanpn^KenHH. 

3) . B cxaxbHx, naxenxax h npyrax jinxepaxypHbix HcxoHHHKax, 
xapaKxepH3yK)mHX ypoBCHb xexmncH, oxcyxcxBywx Bbipa>KeHHH unn pacnexa 
cxpoHHbix H cxoji6aoBbix Hanp^DKeHHH, ynpaBJi5iK)UJ[nx >KK aKpanaMH c napaMexpoM 
Nmax, saMcxHo oxjiHMaK)mHMCH ox HHCJia N cKanHpyeMbix 3jieKxpoflOB. KpoMe 
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Toro, BwnojmeHHe ycjioBHH Ajibra h njieniKO Nmax = N, wm no cymecTBy 

aHajiorHHHoro ycjioBHH CUth+A)/Uth- ^ , HepeaKo cHHraexcH o5fl3aTejn.HHM 

ycjioBHCM (i)opMHpoBaHiM N-CTpoxffloro H3o6paMceHiM BbicoKoro KanecTBa. 

OflHaKo HcnojibsoBaHHe 5KK SKpaHos c BOjn>TKBajipaT-CBeTOBOH 
xapaKTepHCTHKOH, onpeaejiHiomeH b cootbctctbhh c BfaipaxceHHCM (7) BejiimiHy 
napaMcrpa Nmax, npeBbimaiomyio hhcjio N (cKaHHpycMHx) crpoHHHX hihh, 
bo3mo>kho. fljM 3Toro Ha cTpoHHHe H CTOjiGuoBHe 3JieKTpoflH Haflo noflaBan, 
onpeflejieHHbie ypoBHH HanpiDKCHHa, MoayjiH KoxopHX OTHocHrejibHO bcjihhhhh 
onopHoro HanpajKCHiw Vo yflOBJiexBopHioT cjieayiomHM Bbipa>KeHHaM: 

mm Vr = Vro /i+7l-f > Vc = Vco ^l-^l^^ , (9) 

HJIH Vr = Vro Vc = Vco ^^ + ^|^^, (10) 

3aziaiomHM ABC napbi aonycTHMbix MoayjicH Vr h Vc ann KajKBoro ne paBHoro 

CflHHHIie SHaHCHHH ^ . 

B BHpa»ceHHHx (9) h (10): 

^ = N/Nmax - BejmHHHa, ne npcBbimaiomaH ejiHHHLibi, 

Vro H Vco - MOflyjiH ynpasjMiomHx nanpiMceHHii OTHocHrejibHo Vo juw 
3KpaHOB c Nmax = N, sna^ieHHfl Koropux msi HaH6ojiee ynoTpe6HTejibHbix 
BapHaHTOB cxpoHHoft Bbi6opKH npHBeflCHbi B cjicjiyiomeM H B BocbMOM nymcrax. 

Kayman napa h3 B03Mo>iCHbix Moj^yjieft Vr h Vc, onpcflcjieHHafl b 
cooTBeTCTBHH c (9) HJIH (10), no3BOJweT ynpaBJWTb aKpanaMH c Nmax > N 

KOppCKTHO B CMHCJie nOOTCpjKaHHH SHaHCHHii KB.CKH JIHeHKH 3KpaHa Ha BCCM 

paGoHCM ynacTKC ee BOJibTKBaflpaT-cBexoBOH xapaKxepHCTHKH (saaaBaxb jiio5yio ee 
TOHKy Ha paSoHCM ynacTKC h hc BbixoflHTb sa ero npcflejibi) npn jiioGoh BbiGopKc, 
oflHocTpoHHoii HJIH MHorocxpoHHOH, juui KOTopoH cymecTBycT yKasaHHoc 
KoppcKTHoe ynpaBJicHHc 3KpaHaMH c Nmax = N npn noMomn cxpoHHHX h 
cxoji6uoBbix Hanp^>KeHHfl, MOZiyjiH Koxopwx hmciox SHanenHH Vro h Vco. 

Ms cKasaHHoro cjie^yex, qxo 3KpaH, KOHCxpyKXHBHo BbmojmeHHbiH c 
co6jiK)fleHHeM cooxHomeHHH Nmax > N, ynpaBJwcM KoppcKXHo cxpoHHbiMH h 
cxoji5uoBbiMH HanpiiJKeHmiMH, MoayjiH Koxopbix ynoBJiexBopjHox Bbipa>KeHHHM: 
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HJiH Vr 




(11) 



HJIH Vr 



Vro -yJ^-T] H Vc = Vco ^J^-^r^ , 



(12) 



rjxc 



(13) 



H HaoSopoT, 3KpaH, y Koroporo HaH6ojiee BbicoKan KOHTpacxHocxb 
H3o6pa»eHHH nocTHraexcH noj^aqeft HanpH>KeHHH Vr h Vc, OTJnnaiomHXCH ox 
HanpH>KeHHH (4) hjih (5) Ajibxa h rijieniKo, hjih rsih Koxopbix K034)(t)HUHeHx 
CMemcHHH b He yjiosjiexBopaex Bbipa^eamo (6), b fleHcxBHxejibHocxH oSjia^aex 
3HaHeHHeM Nmax, yjioBJiexBopHiomHM paBCHCXBy 



C BCJIHHHHOH T) , HCpaBHOH HyJIK). 

HanpHMep, naxenx CIIIA N 5,093,736 4>HpMbi Seiko Epson (cm. ceflbMoft 
npoxoxHn H3o6pexeHHH) samnmaex cnoco5 ojiHocxpoTOOH bh6opkh jum sKpanoB c 

HHCJioM MyjibXHiuieKCHpyeMbix 3JieKxpoflOB N > 300 c ziHanasoHOM sHaneKHH b ox 



o5ecneHHBaex BbicoKHe SHaHemiH KOHxpacxHocxH. Orhbko h3 aHajffl3a cjicflyex, hxo 
noBbicHXb KanecxBo H3o6pa^eHHH mo>kho xoJibKO b jiKK SKpanax, KOHcxpyKXHBHHe 
napaMexpbi Koxopbix sajxaiox BejiHHHHy Nmax, npeBbimaiomyK) tocjio sjieKxpoflOB 
3KpaHa N B onpe;xejieHHoe racjio pa3 (ox 1,026 jxo 1,4 pa3a ajih N = 400 b 
yKasaHHOM jtHanasone b). J^nsi jjpyriix 3KpaHOB, c 6ojrbmHMH hjih MeHbuiHMH 
sHaneHH^MH Nmax, b yKasaHHOM naxenxoM OTana30He b BbicoKHe sHaHeHHH 

KOHXpaCXHOCXH HC JlOCXH^CHMbl, HeCMOXpH Ha HCnOJIb30BaHHe TOCJia 3JieKXpOJIOB 
N > 300. rTpHHCM JUIK flOCXH>KHMOCXH BblCOKHX 3HaHeHHH KOHXpaCXHOCXH 3KpaHOB 

CO 3HaHeHHHMH Nmax, cooxBexcxByiomHMH yKasaHHOMy flHanasony b, noxpe6yexcH 
KoppcKXHoe ynpaBJiCHHc, o6ecneHHBaeMoe 4>opMHpoBaHHeM MOAyJieft 
ynpaBJiHiomnx Hanpn^eHHH b cooxbcxcxshh c Bbipa^eHHJiMH (10) hjih (12). Yhcx 

KOJie5aHHH KBa3H KB.CKH HHeCK 3KpaHa npHBOZlHX (cm. fig. 15) K Heo6xOAHMOCXH 

AonojiHHxejibHoro yBejiHHCHHH HcxojiHoro (cxaxHHCCKoro) sHaMCHHH Nmax. 



Nmax-N/(l-r|2) 



(14) 



1/(Vn -N/200) Ro 1/(VN-N/50). ABXopbi nojiaraiox, hxo 3xox jmana30H 
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3aBHCHMocTH Vr H Vc OT T|, yKaaaHHHc b (1 1) h (12), h saBHCHMOcTL Nmax 

OT N H T|, yKaaaHHOfl b (14), hocht o6mHft xapaicrep h He onpeaejunoTCfl SHaqeHHCM 
HHCJia HJiH AHanaaoHOM thccji N. 

4). ripH oflHocrpoHHOH BH6opKe 3HaHeHiiH MoziyjieH Vro h Vco 

5 OTHOCHTCJIbHO Vo paCCTOTBIBaK>TCH B COOTBeTCTBHH C BHpa«eHHflMH (15) H (16), 

nojloSHHMH BMpajKCHHHM (4) H (5) AjibTa H njicniKO, HO 6ojiee TOHHHMH Gjiaroflapa 
aaMCHe napaMexpa <Uth> na BCJiHHHHy <Ugr>: 

Vro = UgrVN/V2, (15) 

Vco = Ugr/V2 . (16) 

0 fljw OTyxcrpoHHoii bh6opkh SHaqeHHH MOflyjieft ynpaBJWiomHx Hanp»KeHHH 

oTHOcHxejibHO Vo npHHHMaioT 3HaHemM: 

Vro = UgrVN/2, (17) 
Vco = Ugr, h/iuih Vco = 0. (18) 
B cjiynae MHorocrpoHHoft (L-ctpohhoh) bh6opkh c tocjiom L, paBHHM flByM 
5 B cTencHH uejioro HHCJia, 3HaHeHHH 3thx MoayjicH jvm sKpanoB c Nmax = N 

paCCHHTHBaiOTCfl B COOTBCTCTBHH C 4>OpMyjiaMH: 

Vro = UgrVN72L, (19) 
Vco=UgrVL/2, H/mm Vco=Ugr / 2 - 1 , h/hjih 



Vco=UgrVL/2-2 , H T.fl. flo 3HaHeHHH Vco=0 (20) 

npH 3TOM HHCJIO B03M0)KHbIX MOflyjICfi ypOBHCfl HanpH»CeHHfl VcO paBHJieTCJI 

BejiHHHHeL/2+1 h thcjio caMHx ypoBHcft c yqeroM snaKa - BejiUHHHe L+1. 

flpyrae BapHanrfai MHorocTpoqHoft Bbi6opKH SKpanoB c Nmax = N h c tocjiom 
L, He pasHbiM flByM b cxencHH uejioro MHCJia, hc Moryr o6ecneHHBaTb 
(JjopMHpoBaHHH KB.cKH Ha ajicKTpoflax jnePiKii Bo BCCM paGoHCM OTanasoHC 

HpKOCTH 3KpaHOB. nOCpCflCTBOM TpeXCXpOHHOH Bbl5opKH, HanpHMCp, TOJIBKO B 

aKpanax c Nmax > I,33N npH onraMajibHOM ynpaBjicHHH mo>kho saaaBaxb 
3HaHeHH>i KB.CKH Ha HHCHKax BO BCCM pa6oHeM flHanasoHc ee BOJibTKBaapax- 
HpKocxHOH xapaKxepHcxHKH. 3xo CBottcxBo flcjiaex yKasaHHbie apyrne Bapnanxbi 
MHorocxpoHHOH Bbi6opKH, npH npoHHx paBHbix ycjioBHHx, Menee 
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npejinOHTHTeJIbHblMH no CpaBHCHHIO C BapHaHXaMH Bbl6opKH, HCnOJIb3yK)mHMH 

TOCJio L, paBHoe RuyM b cTenemi ixejioro HHCJia. 

Cjieziyer cKaaaxb, hto paccMoxpeHHbie BHme BupaHCCHHH c (9) no (12) 
cnpaBejuiHBbi h jum yKaaanHbix flpyrax BapnaHTOB, ecjiH oSosHaHCHHH Mojiyjieft Vro 
H Vco oTHecTH K HanpHHccHHHM, o6ecneHHBaiomHM Koppeicraoe ynpaBJicHHe 

3KpaHaMH C MHHHMajn>HO B03M0mibIM WW flaHHOFO THna Bbl6opKH SHaHeHHCM 

Nmax, o5o3HaHaeMbiM ziajiee chmbojiom Nmaxo, h HcnojibsoBaxb Nmaxo sMecTo N 
B Bbipa^eHHHX juiH ^ (oupcjxcjuui 4= Nmaxo/Nmax) h b (14). CooTBexcTBeHHO, jum 
TpexcrpoHHOH BbiSopKH Nmaxo = 1 ,33N. FIpH 3tom Mojiyjm ynpaBJunomHx 
HanpH^eHHH no-npe^cHCMy onpe^tejwiOTCH BHpa^KeniuiMH (19) h (20), c toh TOJibKo 
pa3HimeH, HTo ^JiH HeneTHbix 3HaHeHHH L MKHHMajibHoe sHaneHHe Vco b (20) ne 
HMecT HyjieBoro 3HaHeHHH, h hhcjio B03M0^cHbix Mozryjieii ypoBHefi HanpyDKtmui 
Vco paBHHexcii BCjnraHHe (L+l)/2. 

H3 (19) cjiejiyer, hto npH L-crpoHHOH BbiGopKc Moziyjib Vro (oxHOCHxejibHO 

Vo) mm cTpOHHbcx HMnyjibcoB yMeHbrnaercH b Vl pas no cpaBHCHHio c 
onpeflejiHCMbiM no ypaBHeHmo (15). FlosTOMy npH 6ojibmHX L o^CHflajiocb 
MHoroKpaTHoe yMCHbineHHe bjihhhhh 34){J)eKTa "KazipoBoro oxKJiHKa" (x.e. 
yMCHbrneHHe BcjiHHHHbi KOJie6aHHH HpKocxH nuKcejiett, BbisbiBacMbix KOJieGaniDiMH 
opHCHTamm ^CK MOJienyji), npHBOzmmee k yBejiMHCHHio KOHrpacTHocxH h 

6bICTpOJieHCTBPIH 3KpaHa. 

OflHaKo aHajTH3 KOJieSaHHft npKOCTH mnccejieH noKasbiBaeT, hto npH 
MHorocrpoHHOH BbiGopKc c L>2 cpeziH MHO^ecxBa cxoJi6uoBbix "cio^cxob" 
(Ha6opoB sHaHCHiiH HpKocxH sjicMCRXOB cxoji5uob) fljiH Ka^oFo BapHaHxa 
MHorocxpoHHbix ynpaBJiHiomHx HanpH^cHHH cymecxsyex 6ojibmoe hhcjio 
"cio^cxob", KanecxBO H3o6paHceHHii Koxopbix, npe^cne Bcero, KOHxpacxHocxb, 

HeJIb3H 3HaHHXeJIbHO yjiyHUIHXb no CpaBHCHHIO C 05bIHHbIM OflHOCXpOHHbIM 

ynpaBjieHHCM. KanecxBO H3o6pa>KeHHH 3HaHHxejibH0 yjiyHuiaexcH xojibKo b 

OXHOmeHHH HCKOXOpblX CX0Jl6U0BbIX "cK»KeXOB", n0ZX06paHHbIX HJIH KaK 6bl 

noAo6paHHbix non HcnoJibsycMyio (xy hjih HHyio) cHcxcMy L-cxpoHHbix 
ynpaBJiHiomHX HanpHxccHHH, HcnoJibsyiomiix hhcjto L>2. JJ^n^i mho rax /ipyrnx 

"CIO^eXOB" H306pa>KeHH5I 3(|)4)eKXHBHaH BeJIHMHHa KOJie5aHHH OpHCHXaUMH 

MOJicKyji, onpejiejiHiomaH BejniHHHy KOJie6aHHH npKOcxH nHKcejiefl, 6ynex Majio 
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OTJiHHaTbCH OT aHajiorHHHHx KOJieGaHHH npH oflHocrpoqHott Bu6opKe. JXjih L=4, 

HanpHMep, no CpaBHCHHlO C OflHOCXpOHHOft BHdopKOH, KOJie6aHIM MOJICKyjl jum 

TaKHx "cKMKexoB" yMCHbrnaTCH Bcero na 25% mm na 14%, b aaBHCHMocin ot 
HcnojibaycMOH chctcmh 4-ctpohhhx ynpaBJunomax HanpiDKCHHii. 

3Toii oco6eHHocTbio MHorocrpoHHaji BM6opKa HanoMHHaex "aicrHBHyio 
aapecaumo", KanpoBuft otkjihk Koxopoii, KaK noKasHBaex anajms. He xojibko hc 
yaaexcH ycxpanim,, ho aame yMCHbranxb no cpaBHCHHio c oflHocxpoHHofl Bbi5opKofl 
JUm pma flocxaxoHHo nacxo BcxpenaiomHXCH "cioHcexoB" h3 naGopa bo3mo>khhx 
(nanpHMcp, mm "cKWKexa" c nocxoaHHoii npRocxbio no BepxmcajiH). 

5). Ha noBbiraeHHHx KaapoBbix nacxoxax (c yMCHbineHHOH cxenenbio 
BJiHHHHH 34)(J)eKTa «KaflpoBoro oxKJiHKa") KanecxBo H3o5pa3KeHHH yxyjiinaexcH Hs-sa 

HeOflHOpOJWOCXH H HCKa^KCHHii JipKOCXH H306paHCeHHfl Ha 3KpaHe, BbI3BaHHbIX 

HCKajKeHHflMH ^opMhi HMnyjibcoB cxpoHHoro Hjm cxoJI6^oBo^o HanpHJKeHHfl b 
npouecce pacnpocxpaneHKH hx no cxpoHHofi h cxoji6noBoii mHHe h B03fleHcxBHeM 
1 5 Ha noxemmajai nmn HSMeHeHHft HanpjE«ceHHH na apyrax niHHax (Kpocc-3(J)<i)eicr). 

EcjiH npeHe6peHb BjniaHHeM Kpocc-34)4)eKxa na noxcHUHajibi mnn, 

CBHSaHHbK C (iJ)-H >KK HHeHKOft, XO flJIH rpy6oH OHCHKH HCKa>KeHHfi MO)KHO 

paccMaxpHBaxb Kamiyv> umny b bhac RC-ajihhhoh jihhhh, na oahh h3 kohuob 
Koxopoft noflaexcfl HMnyjibc ynpaBJimomero HanpajKeHH^. (CjiynaH noaami 
ynpaBJunomero HanpjmeHHfl na o6a KOH^a cxpoHHoft nranbi hbjihcxch nacxHbiM 
cjiynacM paccMaxpHBacMoro). 

npH nonane ua niHHy npHMoyrojibHoro HMnyjibca HanpajKemw h oxcyxcxBHH 
Kpocc-34)4)eKxa 3HaHeHHe kb.ckh (iJ>H HHeincH <Uij>2 Moacex 6bixb 3anHcaHo: 
<Uij>2 = <Ugr>2[l + I(ij)/VN;;;^].[1 - TrG)/Tr- TcCi)^], (21) 

rae I(iJ) - HHCJicHHaH BCJiHHHHa B HHxcpBajie ox -1 flo +1, xapaKxepH3yiomaH 
HpKOCXb (ij>ro nHKcejiH b HHxepBajie aonycxHMMx SHaHCHHH (cm. Kpyxoft y^acxoK 
Ha FIG. 15), 3HaHeHHe Koxopoft nponopuHonanbHO apKocxH, 

<Ugr> [1 + I(iJ)/vNmax ] - TCKyman BejiHHHHa kb.ckh (ij)-ii jTHeflKH b 

paGoHCM flHanasoHc SHaHCHHft kb.ckh (cooxBcxcxByromcM KpyxoMy ynacxKy na 
30 FIG. 15), 5e3 ynexa ucKamemiPi, 
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Tr(j) H xc(i) - SHaneHHH BpcMCHH, onpezxejiHiomHe b HHTepBane BpcMCHH 

Bhl6opKH Tr OTHOCHXejIbHyiO BCJIHHHHy yMCHblUeHHH KB.CKH (ij)-ft HHCHKH B 

peayjibTare HSMCHeHHH 4)opMi>i HMiiyjibcoB Hanp>oKeHHH he ctpohhoh h Ha 

CTOJISUOBOH IUHHaX. 

BbipaHceHHe (21) oxpa^aex nponopixHOHajibHocxb Hacxore Ka^poB bcjihhhhh 

OXKJIOHCHHH KB.CKH (i,j)-H HHeHKH OX HCHCKaHCeHHOrO SHaHCHHH KB.CKH. SHaHCHHH Xf 

H Tc B03pacxaK>x c pocxoM yziajieHHocxH hhcck ox Mccxa nojiaHH Ha inHHbi 
ynpaBJiinomHX HanpaHceHHfi. FIpH no^ane ynpaBJimomnx HanpHHccHHtt na o6a KOHiia 
cxpoHHOH lUHHbi MaKCHMajibHan BCJiHHHHa Tr yMCHbinaexcH b 4 paaa, 

KpoMe sHaHeHHH conpoxHBJicHHH R H CMKocxH C mHH, aaBHCHmHX ox 
pa3Mepa SKpana, na BejiHHHHbi xr h xc bjihhk)x 4)opMH (|)poHxa h cna^a HMiiyjibcoB 
HanpH^CHHH Vr h Vc, 4)opMHpyeMbie HcxoHHHKaMH ynpaBJDnomHX Hanp^DKCKHH, h 

3HaHeHHK BblXOflHbDC COnpOXHBJICHHH 3XHX HCXOHHHKOB. SHaHCHHH CMKOCXCH C HIHH 

onpeflCJunoxcH eme bcjihhhhoh zm3JieKxpHHecKOH npoHHuacMocxH ^CK MaxepHana 
ee OTCCK, saBHcmrtefi ox opHCHxaaroi ^KK MOJicKyji, x.e. ox SHaMeHHH kb.ckh, 

npiino>KeHHbix k ynieincaM h saBHcmuHX ox "cK)^exa" H3o6pa)KeHHH. BejiHHHHa xc(i) 
3aBHCHX xaKHce ox KOjraHecxsa nepenazioB Hanpn^eHiM Vc c oflHoro ypoBHH na 
flpyroH B xcHCHHe Kaapa h ox BejiHHHHbi 3xhx nepenajioB, onpe^ejiHCMbix 
"cK»KexoM" cxoji6iioBoro H3o6pa^eHH5i h pe^cHMOM ynpaBJieraiH. 

6). AHajiH3 nepexoziHoro npoiiecca b jik)6oh xohkc RC-;ijihhhoh jihhhh, no 
KoxopoH pacnpocxpaH)noxcH 4^poHX h cmji ojmonojMpHoro mm OTynojinpnoro 
(oxHocHxejibHO Vo) HMnyjibca Hanpn^enHH, b x.h. Vr hjih Vc, noKasbisaex: 

- BejlHHHHa H3MeHeHH^ (yMCHblUeHHH) KB.CKH, Onpe^ejIHCMaH BCJTHHHHOH Xr 
HJIH XC Bbipa^CHHH (21), B Ka>KaOH XOHKC OTHHHOH JIHHHH HpOHOpUHOHaJIbHa 

KBanpaxy BCJiHMHHbi noAaBacMbix na Hce HMnyjibcoB HanpH^CHHH; 

- BCJiHHHHa H3MeHeHH>i KB.CKH, onpejiejmeMaH BCJiHMHHOH Xr HJIH xc, 

yMCHbUiaeXCH BJIBOe npH 4>OpMHpOBaHHH BMCCXO OJXHOnOJinpHblX (oXHOCHXeJIbHO 

ypOBHH Vo) HMnyjibCOB c KpyxbiM (J)poHxoM H c KpyxbiM cnajiOM - cxyncHHaxbix, 
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cojiep»camHX no jiBa Kpyrtix ^poma h no flsa Kpyrwx cnaaa, paaaejieHHHX 
cTyneHbKOH na ypoBne nojiOBHHbi aMmnnyabi HMnyjibca, ecjm /unrrejitHocrn, 
CTyneHbKH HanpH^cemM flocraxoHHa fljw aaxyxamifl nepexoflHoro nponecca; 

- BejiHHHHa H3MeHeHHfl KB.CKH, onpcflejweMaH BejiHHHHoft Tc, yMCHbinaeTcw 
BiiBoe npn 4)opMHpoBaHHH bmccto Ka^caoro flBynojwpHoro CHMMerpKHHoro 
OTHocHTejiBHo ypoBHH Vo Kpyxoro nepenaaa HanpH>KeHHfl - flByx Kpyxbix 
oflHonojMpHHx nepenajioB pasHoft nojiHpHoc-ra, pasflejieraoix cryneHbKoft na 
ypoBHe HanpHJKeraw Vo, ecjra fljnrrejibHocTfa cnyneHbKH Hanpa^eHHa aocTaxoiHa 
fljiH aaryxaHHa nepexoflHoro npouecca. 

^ajiBHeHuiee MHoroKpaxHoe yMem>meHHe bcjihhhh xr h Xc (h HSMeHemw 

KB.CKH HHCCK) flOCTHTaeXCH 4>OPMHpOBaHHeM HMnyJIbCOB HanpHMCeHHH CO 

cxyneHHaxbDviH nepenaaaMH Hanpfl)KeHHfl na 4)poHxax. OnHa cxyncHbKa na 4)poHxe 
HMnyjibca c nojio^KOH zumxejibHocxbro RC/2 h 6ojiee (hjih jDuraxejibHocxbK) RC/8 
Rjm cxpoHHOH mHHH, sannxbiBaeMOH c flsyx KonnoB) mohccx yMeHbnmxb 
pesyjibXHpyromee HSMeHeHHc kb.ckh jno6ofi otchkh, cBHsaHHOit c juihhhoh mHHoft, 
no MexMpex pa3, a abc - noaBOJwrox npaKxiraecKH nonHocxbK) CKOMnencHpoBaxb 
BejniHHHy yMeHbrnemw kb.ckh na 4)poHxax HMnyjn,coB bcjothhhoh ysejiHHeHHfl 
KB.CKH Ha Hx cnaflax. ripn 3xom cxencHb noaaBJieHHA napaanxHbix HSMeHeHHii 

KB.CKH OTeCK, BM3bIBaeMbIX HCKaaCCHHHMH ^OpMH HMnyjIbCOB, npaKXHHCCKH He 
3aBHCHX ox SHaHCKHft CMKOCXH Cij KOHKpCXHblX HHCCK. 

7). JlK)6oe HSMCHCHHe noxeramajia na mHHe c pacnpeaejienHbiM 
conpoxHBJieHHCM, saaaHHoe ynpaBJiaromHM HanpHMceHHCM, H3-3a ee cmkocxhhx 
cBHsefi Cij c nepcKpecxHo pacnojioMceHHbiMH mmiaMH c pacnpenejieHHHM 
conpoxHBJieHHCM, BH3bffiaex HaBeaeHHbie HSMeHerow noxennHajioB (Kpocc-HaBojiKy) 
Ha nepcKpecxHo pacnojiojKCHHbix imniax h na iiHCHKax, c hhmh CBHsaHHbix. HaBOflKa 
paccacbiBaexcfl 3a Bpeivm nepe3apflaKH cmkocxch Cij fn&CK. 

HaBOflKH Ha cxoji6noBbie iuhhh, cosflaBacMwe nepeKnroneHHHMH nanp^HcenHH 

Ha CXpOHHblX UIHHaX, HSMCmirox SHaHCHHH KB.CKH Ha HMefiKaX, CBH3aHHbIX CO 

cxoji6H0BbiMH uiHHaMH. BcjiHHHHa HSMCHeHHft KB.CKH onpcjiejmexcH npe»ae Bcero 

BCJIHHHHOH HCpaBCHCXBa SHaHCHHH BblXOJJHblX COnpOXHBJICHHH CXpOHHblX 

flpaftBcpoB, onpeaejwramHx flJiHxejibHocxb BosneHCXBHii na cxoji6uoByK> uiHHy 
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4)poHTa cxpoHHoro HMiTyjibca h AJnrrejTbHOCTb npoTHBonojio^cHoro boshchctbiih 
cnajia apyroro crpOHHoro HMiiyjibca. HaHMCHbinyio BejiHHHHy Kpocc-HaBOTOH 
yKaaaHHoro Tuna co3flaK)T apaHBepbi c onHHaKOBMMH sHaneHHHMH bhxootux 
conpoTHBJieHHH TpaH3HCTopoB, pcajiHsyiomHx no^[KJiioHeHHe mHH SKpana k pasHbiM 
ypOBHHM Hanp>DKeHHfl. 

riapasHTHoe HSMeneHHe kb.ckh hhcck 3KpaHa BbiabmaioT xaioKe HaBomcH Ha 
CTpoHHbie niHHbi, co3AaBaeMbie nepeicjiioHeHHHMH Hanp>DKeHiw Ha crojiSuoBbix 
niHHax. Hx aMiuiHTy^a, sHaicH h pacnpe^ejieHHe bo BpeMeHH saBHcar or 
pacnpeACJieHHH apKocxH no mncceiMM SKpana, nojio^eHHH HMeftKH Ha SKpane, 
TCKymeH hpkocth (i j)-ro miKcejni h ocoSeHHocTCH pencHMa ynpaBjicHHH SKpanoM, 
onpejiejiHioniHX nopnjioK nojDiaHH ynpaBJiniomnx Hanpa^eHHii na inmibi h 
aMnjiHxyflbi nepena^oB HanpH>KeHHH. Ha pesyjHjTHpyiomyio BejiHHHHy napasHTHoro 

HSMeHCHHH KB.CKH (iJ)-H OTCHKH, BblSSaHHOFO KpOCC-HOMexaMH Ha i-H CTpOHHOH 

inHHc, BjnMK)T HaBo^KH Ha Hee ot Bcex cTOJi5uoBbix 3JieKTpoflOB B TCHCHHe Bcero 
BpeMeHH Ka;xpa. 

HasoflKH Ha cxpow/K) nniHy yiio6HO pas^ejmxb na jxbsl BHjxa. 

HaBOOTH nepBoro Bnaa no^JunoxcH na i-H mHHC bo bpcmh ee Bbi6opKH, T.e. b 
TcqcHHe BpcMCHH Tr. 3thm HaBOfficaM cooTBCTCTByeT cocTaBJiKK)niaH napasHTHoro 
HSMeHCHHH KB.CKH Ha (ij)-H >raeftKe, onpeflcjmeMaH, b npHGjra^CHHH nocTOHHCXBa 
SHaHCHHH BpeMeHH nepeaapHflKH eMKocreft OTeeK, pasHOCTbK) HHCJia nepenajtoB 
HanpK^eHHH ozinoro snaKa h hhcjiom nepenanoB npyroro snaKa na Bcex 
CTOJi6uoBbix 3JieKTpoflax B TCHeHHC yKasaHHoro BpeMCHH Tr. IlpH 3tom b KanczioM 
"cK)^eTe" H3o6paHceHHH Bce hhchkh, CBflsaHHbie c Bbi6paHHOH cxpoKOH, noJTyHaK)T 
oflHHaKOByK) BejiH^TOHy nepBOH cocTaBjiHK>meH napasHTHoro HSMenemiH kb.ckh, Ee 

3KCTpeMajibHbie sHaneHHH, onncbiBaeMbie Bbipa>KeHHeM ±2Ugr^ Tr Va /Vn Tr, r^e 

A - anepxypa sKpana, Moryr sanaBaxb napa3HTHyK) pasHHixy HpKocxH Me>icay 
3JieMeHTaMH paaHbix crpoHHbix uihh VGA 3KpaHa no 50% or BCJiHHHHbi, 
co3;iaBaeMOH HCKa>KeHHHMH 4>opMbi HMnyjibcoB Hanpa^ennH na cxpoHHOH uiHHe. 

OjiHaKO HaHGoJibuiee bjimkhhc na yxyjimeHHe KanecTBa H3o5pa^eHHH 3KpaHa 
cnoco6Hbi oKasbiBaxb nanojiKn BToporo BHjia, BosHHKarcmiHe na crpoHHOH lUHHe bhc 
BpcMCHH ee Bbi6opKH b TeHCHHe Ka^pa. Mm cooTBercTByeT Bxopan cocraBjuiromaH 
napasHTHoro HSMeHCHHH kb.ckh na (iJ)-H JiMCHKe, jum KOxopoH cyMMHpyroxcH 
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napasHTHHe MracpoHSMeHeHiM kb.ckh jnePam H3-3a Ka>KnoH xeKymefl HaBojiKH Ha i-ft 
crpoHHOH niHHe c yneroM ee 3HaKa, HSMCHHeMoro Ha ^poTHBO^OJIO)KHtI^^ hjih He 
H3MeHaeMoro, b saBHCHMocra or snaKa rcKymero HanpH^eHHa Ha j-fi CTOJi6uoBoii 
lUHHe. CyMMapnan BCJiHHHHa Bxopoft cocxaBJwiomeH HSMeHCHHfl kb.ckh Ha (ij>ft 
HHCHKe npH He6jiaronpHHTHOM "dOJKexe" H3o6pa>KeHHJi mokct b pas 
npeBhnnaxb MaKCHMajibHyro BCJiHHHHy nepsoH cocxaBjiaromeH HSMeHCHHH kb.ckh 
hhchkh. 

8). Cnoco6H ynpaBJicHHJi sKpanoM, npeanojiararomHe HSMeneHHe hsbccthhx 
flHarpaMM ynpaBJimomnx HanpJDKeHHfi c ^eJ^>K) yjiyHmerow KanecxBa H3o6pa3KeHHfl, 
KaK npaBHno, BJicKyx sa co6oft Heo6xoflHMOcxb mMenemin h ypoBHeft HanpajKCHHa, 
H KOHCxpyKXHBHHx xapaKxepHcxHK caMoro sKpana, sanaromnx xo hjih hhoc 
3HaqeHHe napaMexpa Nmax, 6e3 Hero oMomaeMoe yjiyqmeHHe KanecxBa 

HenOCTH»CHMO. 

Ecjm npH npoH3Bojn>HOH Bbi6opKe, oflHocxpoHHoft mm MHorocxpoHHOH c 

HHCJIOM CXpOK BH5opKH, paBHMM flSyM B CXCneHH ^eJIO^O HHCJia, B KaJKHOM 

HHxepBajie Tr Ha cxojiGaoByro mraiy 3KpaHa b xencHHe HCKoxoporo 
aonojnnrrejibHoro BpcMCHH to noflaror onopnoe HanpH3KeHHe Vo, b xeHeraie 
apyroro flonojiHHxejibHoro BpeMeHH tm/2 - HanpjDKeroie oflHoro snaKa oxKJioHeHHH 
ox Vo, B xcHCHHe xpexbero flonojiHHxejibHoro BpeMCHH tm/2 - Hanp^HceHHe 
npoxHBonojioacHoro snaKa, ho xaKoro tkc MOflyjw (Vm) oxKJioHeHHH ox Vo, h ccjih 
Moayjn, Vm ycxanaBJiHBarox b o6meM cjiynae b ^km Pas oxjiHHaromHMCH ox 
MojiyjiH cxoji5aoBoro HanpjDKeHHii jsjisi KoppeRXHoft b yKasannoM Bbnne cmhcjic 

OflHOCXpOHHOH BH6opKH C XaKHMH >Ke flOHOJIHHXejIbHblMH HHXCpBaJiaMH BpeMCHH to 
H tm/2, HO C nOCXOHHHbIM OflHHaKOBbIM MOflyjieM OXKJIOHeHHH CXOJl5HOBOro 

HanpH^eHHH ox Vo bhc HHxepBajia to, xo BejiHHHHa napaMexpa Nmaxo sKpana 
floJi^cHa yaoBJiexBopHXb paBCHcxBy: 

Nmaxo = N ^ ~ ^o/'^r -tmQ-kmVTr 
0-to/Tr-WT,)2 

3flecb Nmaxo no-npejKHeMy osna-qaex MHHHMajibHoe hhcjio hs juantmiPi 
Nmax 3KpaHa, ann Koxopbix bo3mo>kho KoppcKXHoe ynpaBjieHwe paccMaxpHBaeMWM 
cnoco6oM. 
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Btipa^cHHe (22) npH Majibix no cpaBHCHmo c Tr 3HaHeFniHX tm h to, a raioKe 
npH km = 1 , npHBoziHTCH k BUfly: 

Nmaxo = N [l + (21^ + to )/T, ] (23) 

ripH 3TOM BHpajKeHHfl ftmi MOflyjiett. ynpaBJMiomHX HanpHMceHHft Vrol h 
Vcol, o6ecneHHBaK)mHX paccMarpHBacMbiM cnoco6oM KoppeicTHoe ynpaejicHHe 
3KpaHaMH CO 3HaMeHHeM Nmax, MHHHMajibHO bo3MO»chhm juir 3Toro cnocoSa, 
HMeioT BHu; 

Vrol = Vro, (24) 

Vcol = . ^ ^'^Q , (25) 

Vl-WTr-tm(1-km)/Tr 

rae 3Ha^eHHH Vro h Vco ajih cooTBeTCTByromax THnoa bm6opkh npHseneHBi b 
BMpa^emMx (15) h (16), (17) h (18), (19) h (20). 

SHaHCHHe BejiHHHHH Vm npH stom coothochtch c BejnwHHOH Ugr b 

COOTBeTCTBHH C ^JOpMyjIOH.* 

Vm= . ^ (26) 
Vl-to/Tr-W1-km)/Tr 

Oxciofla cjieflyex, hto npH flBycTpoHHoft Bbi6opKe BBe^eHHe b mrrepBaji Tr 

AonojiHHTejibHoro ypoBHa Vo jumxejibHOCTbio to h nsyx nonojiHHTejibHbix ypOBHeii 

060HX 3HaKOB OTKJIOHeHIDI OT Vo H OJIHHaKOBOrO MOJXyjIH Vm=Ugr ZUIHTeJIbHOCTblO 

tm/2 Ka^fciibiH npH paBCHCXBe tm=to aaaaex ypoBCHb cxpoHHoro HanpH^KCHM Vcol, 
paBHbiH Ugr. ripH 3XOM MHHHMajibHaH BCJiiraHHa Nmax SKpana, KoppcKXHo 
ynpaBJiHCMoro xaKOH Bbi6opKOH, onpeaejinexcH Bbipa^eHHCM: 

N 

Nmaxo = — (27) 

(1-2to/T,)2 

JXajiec jum npocxoxbi H3Jio>KeHn>i 6yAeM nasbiBaxb AoysHaHHbie cxoji5uoBbie 
HanpHHceHKH oxHOCHxejibHo onopHoro c oflWHaKOBbiM MojsyncM oxkjiohchiih h 
paBHOH ;iJTHxejibHocxbio HanpH^eHHH Ka^oro 3HaKa - KBasHonopHbiM HanpH>KeHHeM 
(quasi-reference voltage), h hx cyMMapHyio HJiHxejibHocxb tm - flJiHxejibHocxbio 
KBasHonopHoro HanpHHccHHH. HasBaHHe "KBa3MonopHoe" hjih "KBasHHyjicBoe" 
(quasi-zero), ecjiH onopHoe Hanpfl^KCHHe cHHxaxb HyjiesbiM, oxpancaex 4)aKX 
HeKoxoporo cxozicxBa pesyjibxaxoB B03fleHcxBHfl xaKoro HanpH^eHi«i 
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onpeaejieHHoii onurejibHocTH h BoazxeftcTBHH onopHoro (HyjieBoro) HanpiDKeHHa 

TOH .Ke ilJIHTemHOCTH B OTHOmeHHH nojIOHCCHHH pa60Heft TOHKH HHCHKH 3KpaHa Ha 

BOJibTKBaapaT-cBeroBOH xapaKTepHcrince. 

AHanorHHHO, KBaSHOnopHBIM HHH KBaSHHyjICBHIM HanpiDKCHHeM B CpeflHCM 

(on the average) GyacM HaaHBa-n. flonojiHHxejibHHe HanpjDKeHHH pasHoro 3HaKa, 
oiiHHaKOBoro MoayjiH oncnoHCHHH OT Vo H oiiHHaKOBoft iumrejiBHocTH, noaaBaeMHe' 
Ha sjieKxpofl HHete b pasHHx Kaapax hhh b pasHHx nojiHx Kaapa npn noflane aa 
RpyroVi 3JieKTpofl hhchkh oflHoro h roro >Ke Hanpn^KeHiw. PesyjibTar BoafleftcTBHa 
TaKoro HanpH^eHHH na nojio>KeHHe paSoHCH tohkh HqeftKH npaimraecKH 
3KBHBajieHTeH pesyjibTaiy BosfleHCTBHH na nee KBaanonopHoro HanpH»ceHHH. 

EcjiH npH npoH3BOjn>HOH Bbi6opKe b KajK^OM mrrepBajie Kaapa Tf bhc 
BpeMeHH NxTr bh6opkh crpo^raHx ajieicrpoflOB b re^eHHc flonojiHHxemHoro 
BpeMCHH tol Ha Bce cTpoHHHe H CTojieuoBHe 3JieKTpoflH oflHOBpeMeHHo noflaKrr 
onopHoe HanpHHceHHe Vo, to MHHHMajibHaH BejmHHHa Nmax, kotophm aojDKeH 
oGjiaAaTb 3KpaH, KoppcKXHo ynpaBJiHeMbEft, He nperepneBaex H3MeHeHHH 
(HanpHMep, Nmaxo = N), ho MoayjiH HanpKJKeHHH Vro2 h Vco2, ocymecTBJwiomHx 
aaHHoe ynpaBJieHHe, yBejiHHHBaioTCH b Vl + toi/NTr pas. DpH o6o3HaHeHHH 
r= to 1 /Tr Bbipa>KeHHfl ana sthx MOflyjieii npKHHMaioT bhh: 

Vro2 = Vro ^l+r/N , (28) 
20 Vco2 = Vco^l + r/N ^29) 

EcjiH b Ka^oM HHTepBajie TF b xeneHHe Toro »e BpeMCHH tol na see 
CTojiGuoBBie sjieKTpoflbi oflHOBpeMCHHo BMecTo onopHoro noflaioT KBaaHonopnoe 
HanpH^eHHe c MonyjicM orioioHeHHa or Vo, OTJimiaiomHMoi b paa or 

aHajiorHMHoro MO^yjiH CTOJi6«OBoro nanp^KeHHH jijm o^ocipoHHOH bh6opkh. 
KoppeKTHo ynpaBjweMoft HfleHTHHHBiM cnoco6oM, c nocroHHHHM MoayjieM 
OTKnoHeHHH cTOJT6uoBoro HanpHHceHHH OT Vo, TO 3HaHeHHH Vro2 He npeTepneBaiOT 

H3MeHeHHH HO CpaBHeHHK) C BejIHHHHOH, OnpefleJWeMOH DbipaJKCHHeM (28), MOiiyjIb 

Hanp^KCHHa Vco2 cxaHOBHTCH paBHbiM BejiHHHHe: 

vco2 = vco niiKi 
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a 3HaHeHHe Nmaxo: 

Nmaxo = N + kf^^r (31) 

OopMyjibi (30) H (31) ocraioTCH cnpaBejyniBbiMH npH noziaMe Ha cTOJi6uoBHe 
3JieKTpojxbi B HHxepBajie TF KBasHonopHoro Hanpn^enHH b cpe^HeM raKOH 

JUIHTeJIbHOCTH H aMIUIHTyHfaL 

HaKOHeil, eCJlH HanpH^KCHHH BblSopKH Vr JUm CTpOHHblX IUHH 4)OpMHpyK)T c 

jiHHCHHO HJiH MHorocTyncHMaTO H3MeiMK>iHHMHCH (|)poHTaMH H cnajiaMH B TeHCHHe, 

COOTBeTCTBCHHO, BpCMCHH tf H tr, CCJIH npH 3TOM 4)OpMHpyiOT ^OnOiTHHTCJIbHbie 

ypoBHH KBasHonopHoro HanpH>KeHiiH jurarejibHocTbK) Kaymhm no tm/2, He MCHbineii 
Jiio6oro H3 sHaneHHH tf h tr, co SHancHiMMH ypoBHeft, onpejiejweMbiMH 
K034)4)™[HeHTOM km=l, H noziaioT hx na CTOJi5uoBHe mHHLi b Hanane h b kohuc 
HHTepBajioB Tr TaKHM o6pa30M, hto5h Hanajio ojmoro h3 hhx h kohcu ^pyroro 
coBnaflajm c HanajioM h kohuom HHxepBajia Tr, ecjra b Ka^oM HHxepBajie Bbi6opKH 
Tr Ha cTOJI6^oBbIe mHHbi no^aiOT flonojimrrejibHoe onopHoe Hanp^cHHe Vo 

jurarejibHocTbio to, ecjra b Ka^oM nepHOfle BpcMCHH TF BHe HHTepBajia NxTr b 

TCHeHHe BpcMCHH tol = rxTr Ha Bce cxpoHHHe ajicKxpojiH no^aioT HanpKmemie Vo, 
a Ha CTOJi5aoBHe 3JieKTpoflbi - ypoBHH KBasHonopHoro HanpH>KeHiiH c uojayjicu 

OTKJIOHemiH OT Vo, OTJIHHaiOmHMCH B ^Jk^^\ pa3 OT aHaJIOFHHHOrO MOJiyjIH 
CT0JI6^0B0^0 HanpH^KCHIW RJIH OOTOCTPOHHOH KOppCKTHOH BblSopKH C O^HHaKOBblM 
MO^yJICM OTKJIOHeHHK CT0JI6^0B0^0 HanpiDKeHHH OT Vo BHe HHTCpBaJia to, TO 

BejnpiHHa napaMCTpa Nmaxo, KOTopbiM nomKCH o6jiaflaTb KoppcKXHo ynpaBJiHeMbm 
3KpaH, yflOBJieTBopneT BbipajKenmo: 

Nmaxo = N d - 2tf /3T, - 2t,/3T,)(1 - tp/T, ^k^,,/N) ^^^^ 
(1 - to/Tr - WTr +tf /Tr ± tr/Tr)2 

npH HepejxoBaHHH or Kaapa k Kaflpy nopH^Ka nojiaHH KBasHonopHbix ypoBHett 
B npeaejiax HHxepBajia Tr 3to BbipajKCHHe npHHHMaer bha: 

(1-to/Tr-WT,)2 

ripH 3TOM Bbipa>KeHHH HJIH Mo/tyjieft ynpaBJiiooiUHX HanpHMceHHft Vro3 h 
Vco3, o5ecneHHBaK)miix paccMaTpHBaeMbiM cnocoSoM KoppeKXHoe ynpaBJieHHe 
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SKpanaMH C MHHHMaJIbHO B03M03KHMM flJM flaHHOFO THna BU6opKH SHaHeHHCM 

Nmaxo, yflOBjieTBop«iomHM Bupa>KeHHio (32) hjih (33), hmciot Bim: 
Vro3 = Vro^ 



Vl-2tf/3Tr -2tr/3Tr ' 



(34) 



Vco3 = Vco j ^-±SM ,35. 

Vl-WTr+kmir/N ^^^^ 

PaccMOTpeHHHe BapnaHTH ynpaBJicHHH Moryr 5HTb pacnpocTpaneHbi na 

3KpaHH CO snaHcimmm napaMerpa Nmax > Nmaxo, ecjra Ha crpoHHwe h 

cTOJi6uoBHe 3JieKTpoaH noaaBaxh ynpaBjifflonme HanpHJKCHHH b cootbctctbhh c 

BHpa^eHHHMH (11) HJIH (12), B KOTOpblX BCJOrfflHa T\ OnpeAeJIflCTCil Bbipa^eHHCM 

O/Nmax 

, H B KOTopbix HanpHHceHHH Vro H Vco cjieayex aaMCHHTb b 
saBHCHMocTH OT BapHaHxa ynpaBJicHiM, na Hanp>wceHHH, o5o3HaHeHHHe sjiecb KaK 
Vrol HJIH Vro2 hjih Vro3 h, cooTBexcTBeHHo, Vcol hjih Vco2 hjih Vco3. 

npHBefleHHBie BHpaaceHHa mm cTpoHHtix h CT0JI6^0BMx Hanpfl>KeHHH h am 
napaMerpa Nmax nosBOJiarox npoHSBOflHTb KaHecxBeHHyro hjih KOJinnecxBeHHyK) 
oucHKy BJiHHHHfl pasjnrmbDc HSMCHeHHii anarpaMM ynpaBJwromHx HanpHjKCHHH na 
3HaHeHHH MoayjieH HanpajKCHHii h na xapaKxepncxmcH sKpaHOB. OqcHKa 
Heo6xoflHMa jum BHnojmeHHH MHOJKccxBa ycjioBHH, o5ecneHHBaromHx na npaKTHKe 
4)opMHpoBaHHe xopomero H3o6pa5KeHHJi. TeopHa h ee pesyjibxaxH Moiyr 6bixb 
HcnojibsoBaHbi ne xojibKo juin sKpanoB h BapnanxoB ynpasjiemiH, paccMoxpeHHHx b 

flaHHOM OnHCaHHH. 

Bo3Mo>KHbi apyrne (sKBHBajieHXHbie hjih npHBOflflmne k HecymecxBeHHhiM 

KOJIHMeCXBeHHMM OXJIHHHHM) aHaJIHXHHeCKHC (J)OpMbI 3anHCH H ajiropHXMbi 

BbraHCJicHHH paccMoxpeHHbix napaMexpoB hjih hx anajioroB. 

Hacxoamee xeopexHHecKoe BBeflCHHe flOKa3biBaex HaynHyro o6ocHOBaHHocxb 
H npoMbiuuieHHyK) npHMeHHMocxb paccMaxpHBacMbix aajiee cnoco6oB ynpaBjicHH^i. 

OnHcaiiHe H3o6peTeuHfl 

H3o5pexeHHe BoiuiomaexcH b rpynne xexHHHecKHx pemeHHft, Ka>Kfloe h3 
Koxopbix yjiyHuiaex oiiHopoflHocxb H3o6pa>KeHHH, KOHxpacxHocxb SKpanoB h 
no3BOJwex yBCJiHHHBaxb hx GbicxpoaeHCXBHe h pasMepbi. PemeHHH cxbiKycMbi 
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Me^y co5oH. IlpH Hcnojib30BaHHH coBOKyriHocTH pemeHHH xapaicTepHCTHKH riM 
yKK 3KpaHOB MoryT 6biTB noaeneHbi ro ypoBiw aKTHBHo-MaxpOTHbix. 

nepeoe rexumecKoe peuieiiue npeflcxaBJiHer co6oh nepBHH BapHamr cnocoSa 
ynpaBjieHHH 3KpaHOM, coziep>KamHM nanejib. IlaHejib coflepjKHT 
>KimKOKpHCTajuiHHecKiift MaxepHaji, paaMemeHHMft MCHcny nojuio^aMH, Ha ojmou 
H3 KOTopbDC pacnojio^cHbi CTpoHHtie 3JieKTpoj^bi H Ha BTopoH pacnoJio^cHbi 
cTOJi5qoBi>re 3JieKTpozp>i. JKK otchkh, pacnojio^eHHMe ucymy ctpotommh h 

CTOJlGl^OBMMH 3JieKTpOflaMH B MeCXaX HX nepCKpemHBaHHH, HBJIHIOTCH 

4)opMHpoBaTejiHMH sjieMCHTOB H3o6pa}KeHHH 3KpaHa (imKcejieft). HneftKa sazxacT 
pa3Mep 3JieMeHTa (Henocpe/icTBeHHo hjih b KanecTBe HcxoflHoro b npoeicimoHHOM 
3KpaHe) H HpKOCTb, B saBHCHMocTH OT TCKymero HanpHmeHHH Ha ee 3JieKTpoflax. 
CxpoHHbie 3JieKxpoflbi Bbi6Hpaiox noonepeOTo no OOTOMy hjih rpynnaMH, na 
Bbi6paHHbie 3JieKXpoflbi no/iaiox HMnyjibCbi Hanpn^eHKH cxpoHHoii Bbi5opKH, na 
HeBbi5paHHbie 3JieKxpoflbi - onopHoe Hanpn^eHHe Vo. Ha cxoJT6^0BbIH 3JieKxpo;i b 
HHxepBajie bpcmchh cxpoHHoft Bbi6opKH Tr no^aiox hjih HepaBHbie sHaneHHio Vo 
ypoBHH HanpH^eHHH, HasbroaeMHe ziajiee SHanamHMH (signified levels), hjih 
HanpH^CHHe Vo, hjih KOMSifflauHH h3 SHanamnx ypoBHeft h HanpH^emui Vo. 3xh 
ypoBHH, 3HaHamHe h onopnbiH, jionycKaiomHe BapbHpoBamie no juraxejibHocxH hjih 

3aZiaHHH Ha IIHKCeJIHX paSHblX SHaneKHH npKOCXH, Ha3bIBaK)XCH SJieCb OCHOBHblMH 

(base levels). KpoMe xoro. Ha cxoJI6^oBbra 3JieKxpojQ[ b Ka>iaioM HHxepBajie BpeMeHH 
Tr nojiaiox jionojumxejibHoe onopHoe HanpHHceHHH Vo oj^HHaKOBOH nocxoiiHHOH 

flJIHXeJIbHOCXH (to). 

OcHOBHOH ocoGeHHocxbK) nepBOFO BapnaHxa cnoco5a HBjiHexcH nojiana 
ZlonojiHHxejibHoro HanpimeHHH Vo yKa3aHHOH zumxejibHocxH npH CMene 3HaKa 
3HaHamHX ypoBHeft Hanpn^KeHHH oxHocHxejibHo ypoBHH Vo, no 3aBepmeHHH nojiann 
ypoBHH oAHoro 3HaKa nepefl noflanen ypoBHH npoxHBonojioHCHoro 3HaKa. FIpH 
oxcyxcxBHH Ha cxoJI5^0BOM 3JieKxpoAe b HHxepBane Tr hjih na cxbiKe HHxepBajioB 
Tr snanamnx ypoBHeJH pasHoro 3HaKa flonojiHHxejibHoe HanpH>KeHHe no^aiox Ha 
Hero B xeneHHe HHxepBajia Tr coBMecxHo c nojianeH ochobhofo onopHoro 
HanpHHceHHR, ecjiH nocjiejinee no^aexcH, yjuiHHKa ziJiHxeJibHocxb noiiaHH onopHoro 
HanpH>KeHH5i, hjih b jiio6om Mecxe HHxepBajia, ecjiH onopnoe Hanpn^eHHe b xeneHHc 
yKa3aHHoro HHxepBajia Ha cxoji6uoBbiH 3JTeKxpoji He nonaexcH. 
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PaccMaxpHBaeMHii BapHairr cnocoGa yMCHbuiaeT flo flByx pas MaKCHMajibnyio 

BCJIHHHHy napaSHTHfclX H3MeHeHHfl KB.CKH Ha MK HHefbcaX, BOSHHKaromHX H3-3a 
KpOCC-HaSOflOK BCeX BHflOB H H3-3a HCKaOKCHHft (JjOpMH ynpaBjiHiomHx HanpHJKeHHH B 

npouecce hx pacnpocTpaneHiw no CTOJi6uoBbiM inHHaM. B pesyjibTare nepBHH 
BapHaHT cnoco6a yBejnraiBaeT oflHopojmocTb h KOHrpacTHocTb H3o6pa»eHiM, 
nosBOJMCT yBcjiHHHBaTb pasMepH H 6HCTpofleftcTBHe (6jiaroflapH noHBjieHmo 
B03MOMCHOCTH yBejiHHHTb HacTOTy OHpoca otcck) 3KpaHa. 

noflana Ha ctoji5hobmh sjieicrpofl yKasaHHoro flonojiHHTejibHoro ypoBHH 

flJIHTejIbHOCTblO to B jno60M H3 pCHCHMOB BH6opKH, OflHOCTpOHHOM Hjm 

MHorocTpoTOOM, HE saflaHHOH HacTOTe onpoca yMCHbinaeT npoaojMarrejibHocTb 
HacTH HHTepBajia Tr, npHrojmoH jum nmpoTHo-HMnyjibCHOH, noKaapoBoft mra HHoft 
MojiyJimmi, H BHSbiBaeT Heo6xoflHMocTb HSMeneHiw napaMerpoB sKpana. 

EcjiH B HHTepsajie Tr bm6opkh nHKcejieii (nmccejiH) n.o BBeaeHiw mra 6e3 
BBefleHHfl yKasaHHoro aonojiHHTejibHoro ypoBiM Vo arrarejibHOCTbio to Ha 
1 5 CTOJi6uoBHfi 3JieKTpofl noflaBajm hjih Tpe6oBajiocb noflasarb ochobhoc nanpHxceHHe 
Vo HCKOTopoft fljnrrejibHocTH ton h/hjih ochobhhc sHaHamne ypoBHH cyMMapHoii 

flJIHTeJIbHOCTH t3H, npeflCTaBHMHC flJM yflo6cTBa B BHHe OTHOCHXeJIbHHX 

JUiHTejibHocTeH kon=tonA'r h kzH^-tsHTTr, to npn noaaHe na 3tot sjieiopofl bo 
BpeMH TaKOH Mce bh6opkh flonojmHrejibHoro ypoBHs Vo amrrejibHocTbio to 
yKasaHHbie anHTejibHocra ton h tsH cjiejiyeT yMeHbuiHTb ao BejnraiHbi, 

COOTBeTCTBCHHO, kon(Tr-to) H k3H(Tr-to). ;^JIHTeJIbHOCTb JIIo6orO OCHOBHOrO 

sHanamero ypoBHH, npHcyrcTeyroniero b HHxepBajie Tr, yMCHbmaioT anajioraHHo, 
HToSbi coxpaHHTb BcpHbie cooTHomemw HpKOCTeii Bbi5HpaeMbix nmccejieii. 

C apyroH cTopoHbi, BapbnpoBaHHe b HHrepBajie Tr iurarejibHocTeH 

OCHOBHOrO HnH OCHOBHbDC ypOBHCft HaOpiDKeHHil Ha CTOJl6nOBOM 3JieKTpOfle, 

ocymecTBJweMoe Rjm OTo6pa)KeHHH sjicmchtom OTo6pa>KeHHH SKpana paajiHHHUx 
3HaqeHHH jipKocTH, floji>KHo noflHHHOTbCH onpeflejicHHOMy npaBHJiy. Uo sroMy 
npasHJiy, b cjiynae BbiGopKH ctpohhhx sjieicrpoflOB no oflHOMy sjieicrpoay, b 
HHTepBajie Tr noiwepjKHnaiOT nocTOHHHofl BCJiHHHHbi, paBHofi Tr-to, cyMMapnyio 
JUiHTejibHOCTb 3HaHaiuHx ypoBHCH HanpjiHceHHJi, a b cjiynae Bbi6opKH crpoHHHx 
3JieKTpoflOB oflHOBpeMCHHO 6ojiee, HCM no oflHOMy ajieKTpoay, b npejiejiax 
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BpcMeHH Kaapa b HHxepBajiax Tr Bbi6opKH ojXHofi h toA hcc coBOKynHOCTH crpoK 
nojraep>KHBaioT nocTOHHHoft BejiHTOHti, paBHOH Tr-to, cpejiHioio, npuxojXHmyiocH 
Ha HHTepBaji Tr, cyMMy npoH3BejieHHH zuiHTCJibHOcreH Ka^oro aHanamero ypoBHH 
Ha KBaapax odpaxHott BCJinHHHbi oTHomeHHH MOflyjw yKaaaHHoro oTKJioHeHHH 
HanpK>KeHHH aroro ypoBHH k Mojxymo otkjiohchhh anaHamHX ypoBHefl npH 
onHocxpoHHOH Bbi5opKe 3Toro 3KpaHa, ynpaBjiHCMoro paccMarpuBaeMbiM 3^ecb 
BapHaHTOM cnoco6a c naeHXHHHbiM sHaHCHHeM to. 

3KpaH, npejma3HaHeHHbiH jum KoppeKXHoro ynpaBJicHHH nepBbiM BapHaHTOM 
cnoco5a, jiojMceH 6biTb cKOHCTpyHpoBaH h HsroTOBJien c noBbimeHHbiM SHaneHHeM 
Nmax, He MeHbmHM HeKOToporo MHHHMajibHoro SHaneHHa Nmaxo, paBHoro, KaK 

N 

cjiejiyeT H3 BHpa^emM (22), BCjiHTOHe Nmaxo= . 

a-to/Tr) 

SHaneHiiH Moztyjieft ynpaBJimomHX HanpK^ceHHii Vrol h Vcol, 
o6ecneHHBaK)mHe nepBbiM BapHaHxcM cnoco6a KOppeiCTHoe ynpaBJicHHe 3KpaHaMn 

C MHHHMaJIbHO B03M0>fCHbIM j^JIH flaHHOFO Tfflia Bbl5opKH 3HaHeHHeM NmaX, paBHblM 

Nmaxo, mo^o onpeflejrarb h3 BHpa^KCHHH (24) h (25). Us (25) cjiejiyex, hto npH 

JIIO60H L-CTpOHHOH Bbl6opKe H KOppCKTHOM ynpaBJICHHH HOJiaHa Ha CT0Jl6U0BbIH 

3JieKTpozi B HHTepBaJie Tr b xeHCHHe flonojnnrrejibHoro bpcmchh to 
AonojiHHxejibHoro ypoBHH Vo ^xojDKHa conpoBo^axbCH yBejTHHeHHCM Bcex 

MOflyjieH oxKJiOHeHHfl 3HaHamHX ypoBHCH ox HanpHHcemiH Vo b ^ — pa3 no 

cpaBHCHHio c cooxBcxcxByiomHMH Mojxyjmmi no nojiaw hjih 5e3 noziaHH na 3xox 
3JTeKxpojz B xeneHHe Tr yKasaHHoro ^onojiHHxejttHoro Hanpn^eHHH. 

ripoxoxHnoM paccMaxpHBacMoro xexHHHecKoro peiueHHH HBJinexcH cnoco5 
ynpaBJICHHH sKpanaMH c o^HocxpoHHoft Bbi5opKOH 6e3 mHpoxHo-HMnyjibCHOH 
MOjiyjiKUHH no n.l naxenxa CIUA N 5,157,387 4)HpMbi Seiko Epson (nnxbra cnoco6- 
npoxoxHn), coflep^aiuHft b KanecxBc ochobhoxo npnsHaKa 4>opMHpoBaHMe b Ka>KaoM 
HHxepBajie BbiSopKH ziByx ypoBHCH cxoji5uoBbix HanpHHccHHH. Ha FIG. 10 
H3o5pa>KeHbi BapHaHXbi HcnojiHeHHH cnoco5a-npoxoxHna (cm. iXHarpaMMbi njm Vcjl, 
Vcj2 H Vcj3), B x.H. BapHaHX, y Koxoporo b KanecxBc ootofo H3 AByx ypoBHcfi b 
HHxepBajie Tr Bbicxynaex onopHoe HanpH>KeHHe Vo. 



10 



15 



20 



25 



30 



wo 00/08627 V ^ PCT/RU99/00251 ^ 

42 

Cnoco6-npoTOTnn pemaer TexHHHecKyio aaaany ycxpaHemw 
HeoflHHaKOBOCTH niyMa no luiomaflH sKpana H3-3a nepeKpecTHHx noMex. 

PaccMaTpHBaeMHH nepBtm BapnaHT cnoco6a pemaer apyiyio TexHHHecKyio 
aaaaiy, yKaaaHHyio BHme. Upn oflHocxpoTOoft BH6opKe ero otjihtoc ot npoTorana 
cocTOHT B noaane Ha ctoji6uobhh sjieicrpofl b TeneHHe Tr flonojmHrejibHoro 
onopHoro ypoBiw Hanp^JKCHiw Vo nocjie noaaHH SHanamero ypoBHH onHoro 3HaKa 
OTioioHeHHflOTVonepeflnoflaqeftypoBHHapyroro3HaKa.B 3tom cjiynae bmccto 
flsyx ypoBHCH HanpH>KeHPW b TeneHHe Tr Ha CTOJi6noBHH ajieicipofl no^aioT, b 

3aBHCHMOCTH OT CIOHCeTa H306pa>KeHHH, TO flBa, TO TpH ypOBHH HanpjDKCHHfl. 
flpyTHM OTJIHTOCM BapHaHTa HBJIHCTCH MHOrOCTpOHHafl BH6opKa. 

Ha FIG. 16 npeflcraBJicHH BpeMCHHHe jiHarpaMMM HanpflaceHHfl Vri h Vcj, 
noflaBaeMHx na crpoHHHe h cTOJi6noBHe ajieicrpoflbi sKpana b cooTBeTCraroi c 
nepBHM TexmraecKHM pemeHHCM jum oflHocTpoHHoft bh6opkh. Ha nmccejiflx 
*opMHpyK>TCfl cocTOflHHH «on», «ofF' H npoMejKyTOHHHe, o6o3HaHeHHhie "gray" 
Ha jiHarpaMMe Vcj oTMeneHH cHocKaMH aonojiKHrejiBmre mrrepBajiH to, bo bpcmh 
KOTopMx Ha cTOJi6HOBHe 3JieKTpoflbi noaaioT HanpH»ceHHe Vo. 

PaccMHTpHBaeMHe ziHarpaMMH Vcj oTJinqaiOTOi or flnarpaMM, 
H3o6pa>KeHffi>rx Ha FIG. 5 zuih nepsoro cnoco6a-npoTOTraia, h ot bccx jmarpaMM, 
H3o6pa>KeHHBix Ha FIG. 10 juih mnroro cnocoSa-npoToiHna, flonojnmrejibHHM 
ypoBHeM Vo, noaaBacMHM b HHTepBajie Tr Mcmxy 3HaHamHMH ypoBHHMH Vc 
pasHoro 3HaKa othochtcjibho Vo. ZlHarpaMMa am Vcjl FIG.IO, HaH6ojiee 6jiH3Kaa 
no Biwy zmarpaMMe Vcj FIG. 16, ne coflepnarr b HHTepBajiax Tr ipex ypoBHCH 

HanpHHCCHHH. 

Ha FIG. 17 Ha npoTajKCKHH anyx nojieft Kaapa npeflc-raBJienw BpeMeHHbie 
OTarpaMMbi ynpaBJwiomHx HanpH>KeHHft Vri, Vr(i+l) h Vcj, noflaBaeMwx na 
CTpoHHHX 3JieKTpofla H cToji6HOBbift 3JieKTpozi OM )KK sKpana b cootbctctbhh c 
nepBfaiM rexHHMecKHM pemeroieM npn iiBycTpoHHoii BH6opKe. Sry BHGopKy mokho 
cpaBHHBaTb c BocbMbiM cnoco6oM-npoTOTHnoM B KanecTBe BapHanra nepBoro 
TexHHHecKoro pemeHHH ami MHorocTpoHHofi Bbi6opKH. Ha anarpaMMe HanpaMceKHH 

Vcj CHOCKHMH OTMCHCHbl aonOJIHHTCJIbHbie HHTCpBaJIbl BpeMCHH to HOflaHH 

onopHoro HanpH>KeHHfl Vo, orcyTCTByioiuHe b BocbMOM cnocoGe-npoTOTHne. 
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j^HarpaMMa Vcj aajiaeT coctohhhh nap OOTOBpeMCHHo BHdpaHHbcc ranccejieH 
(on on), (off off) h (gray gray) npn noMoiuH IHHM, OTcyrcxByiomeH b boclmom 
cnocoGe-npoTOTHne h bboahmoh onmmamxarhDA xexHHHecKHM pemeHHCM. 

Bropoe TexHHHecKoe pemeuHe npeflcraBjwex co5oh BTopoii aapHaHT cnoco6a 
5 ynpaBJieHHH 3KpaHOM, co^ep^amHM nanejib. IlaHejib coziep»cHT 
HcimKOKpHcxajufflHecKHH MaTcpHaji, pa3MemeHHbift MCJKjiy nojuio^KKaMH, Ha ootoh 
H3 KOTopbix pacnojio^cHH crpoTOLie sjieicrpojiBi h Ha BTopoii pacnojiOHccHH 
cTOJi5uoBbie sjieiopozibi. Me^cziy ctpohhlimh h ctojiGuobmmh sjieKxpoaaMH b 
Mecrax hx nepeKpemHBamia pacnojio)KeHbi HHei4KH-4)opMHpoBaTejiH 3JieMeHTOB 

10 H3o6pa)KeHHH 3KpaHa. CxpoHHHe sjieKTpoAbi BbiSnpaiOT nooqepejmo no ojiHOMy 
HJiH rpynnaMH, Ha BH6paHHi>ie ajieiopoflbi no^aioT HMnyjibCbi Hanpn^eHHH 
cxpoHHOH Bbi6opKH, Ha HCBHGpaHHbie 3JieKxponbi - onopHoe Hanp^3KeHHe Vo. 

Ha cxoji6iiOBbiH 3JieKxpofl b mrrepBajiax BpeMeHH cxpoHHoit BbiGopKH Tr 
no^aiox ocHOBHbie ypoBHH Hanp^i^eHHH (aHanamnH, SHanamHe, onopHtiH hjih hx 

15 KOM5HHaij[HH), ztonycKaraniHe BapbnpoBaHHe no j^jnrrejibHOCXH (ox nyjin) jum 
4)opMHpoBaHHH Ha BH6paHHOM sjieMCHXc H3o5pa^eHHH HJIH B rpynne BHGpaHHbix 

3JieMeHXOB XCKyniHX SHaHeHHH HpKOCXH. 

Ha 3JieKxpojibi sKpana nojiaiox nanpii^eHHH, KOMnencHpyion^He napasHXHHe 

HSMeHCHHH KB.CKH OTCCK, HCKa^aiOmHC HpKOCXH 3JieMeHXOB H3o6paXCeHHH. 

20 Oco6eHHocxbK> Bxoporo Bapnanxa cnocoSa hbjihcxch nonana Ha cxojiGuobhh 

3JieKxpofl b HHxepBaJie Tr flonojnmxejibHoro KBasHonopnoro HanpHHCCHHH 
nocxoHHHOH jumxejibHocxH (tm), x.e. zionojiHHxejibHbix ypoBHeft Hanpn^enHH 
pa3Horo 3HaKa, ojomaKOBoro Mojiyjin (Vm) oxkjiohchhk ox onopnoro nanpHiKeHHH h 

OflHHaKOBOH flJIHXeJIbHOCXH (tm/2). 3XH ypOBHH He 4)OpMHpyiOX 3HaHeHHH HpKOCXH 

25 nmccejiH, ho 3aaaH>x nocxoHHHoe hhcjio nepeKjnoHCHHH Hanpn^KeHHH na 
cxoji6uoBOM 3jTeKxpoae B xeHCHHe BpcMCHH Kajipa npH jiK)6oM CK)^exe (jik)6oh 
KapxHHc) H3o5paHceHHH Ha 3KpaHe. 3xhm o5ecneHHBaexcH npaKXHHecKoe 
nocxoHHcxBo Bo BpcMCHH napasHXHbix H3MeHeHHH KB.CKH Ha 3JieKxpoflax HHeCK, 

B03HHKaK)mHX H3-3a HCKaHCCHHH 4)pOHXOB H CnaflOB HMHyjIbCOB CXOJl6uOBbIX 

30 ynpaBjiHK)mHx HanpH^eHHH b npoiiecce hx pacnpocxpanenHH no 3JieKxpoflaM 
3KpaHa. OcxaxoHHbie oxHOCHxejibHO HcGojibUiHe KOJieSaHHH BCJiHMHHbi napa3HXHoro 

H3MeHeHHH KB.CKH Ha HHCHKe OnpefleJIHK)XCH 3aBHCHMOCXbK) CMKOCXH HHCCK OX 
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KB.CKH. ripH 3TOM 3(i)4)eKTHBHOCTfa flCHCTBHH KOMnCHCHpyiOinHX HanpflJKeHHH, 

yMCHbrnaronuix napasHTHbie HSMeHeHHH HpKocra sjieMCHTOB H3o5paMceHHH, 
yBejiHHHBaeTCfl bo mhofo pas. DpHMepH KOHKpexHoro Bnaa KOMneHCHpyK>mHX 
HanpflJKeHHfl npHBeflCHbi b cezibMOM h bocbmom BapHaHxax paccMarpHBaeMoro 
cnoco6a. BTopofi BapnaHT cnoco6a yBejnraiBaeT oflHopoflHocxb h KompacTHocTb 
H3o6pajKeHHH, nosBOJiHex ysejiHHHBaTb SHcrpoaeftcTBHe h pasMepw sKpana. 

ripoTOTHnoM BToporo TexHHHecKoro pemeHHH cjiyjKHT cnoco6 ynpaBJiCHHa 
SKpanaMH no n.31 naTCHxa CIIIA N 5,157,387 ^npuu Seiko Epson (rorruH cnoco6- 
npoTOTHn), coaep^cammi cjieflyromne npHSHaicH: 

- cTpoTOoe HanpHxccHHe Bbi5opKH noflaioT na o^hh BH5paHHbiH ajiemrpofl, 

- B TeneHHe HHrepBajia Tr Ha CTOJi5noBfaie ajieicrpoffbi noflaKyr 
aByxypoBHCBBie Hanp»KeHHH, npmeu nanpH^eHHe oototo ypoBna nojiaiOT b 
TeHCHHe nepBoro BpeMCHHoro npoMe^yxKa h HanpajKeime Bxoporo ypoBiw noflaiOT 
B TeneHHe Bxoporo BpeMCHHoro npoMe^cynca BHyrpn Tr, 

- OTHOCHxeJiBHaH npoaojiJKHTejibHocTb nepBoro h Bxoporo BpcMemttix 
npoMe>KyxKOB BHyxpn Tr onpeaejiHex ypoBem, Konxpacxa ceporo jvm ranccejw. 

TexHHHecKHM peayjibxaxoM cnocoGa-npoxoxraia hbjmcxch coaflaHne 
paBHOMepHBDc no BCCMy SKpany naBoaoK, BbisBaHHHX Kpocc-3^(j)eKXOM. 

PaccMaxpHBacMoe Bxopoe xexHunecKoe pemeHHe oxjraqaexca ox cnoco6a- 
npoxoxnna xeM, hxo b hcm: 

- HcnoJibsyiox MHorocxpoHHyio Bbi6opKy, 

- Ha sjicKxpoflbi sKpana no/iaiox Hanp»KeHiw KOMnencamiH HCKa»ceHHH 
KB.CKH Ha HHeihcax, 

- Ha CTojT6noBHe sjieKxponH noaarox aonojnoixejibHbie ypoBHH HanpaHceHHH 
pa3Horo 3HaKa, oflHHaKOBoro Monyjin h oiiHHaKOBOH onnxejibHocxH, 

- JuraxejibHocxH ypoBnefi ne onpeAejraor ypoBHH KOHxpacxa nHKcejien. 

Bo BxopoM BapnaHxe cnoco6a nacxb fljraxejibHocxH HHxepBajia Tr, 
Hcnojib3yeMaH nm lUHpoxHo-HMnyjibcnoH MOflyjwnHH, yMCHbrnaexcH ao bcjihtohm 
Tr-tm. Iloaaqa Ha cxoJi6uoBbiH 3JieKxpofl b xeneHHe HHxepBajia Tr yKaaaHHbix 
flonojiHHxeju>HMx ypoBHefl Hanp>i>KeHHH yMCHbuiaex flJiHxejibHocxH ocHOBHbix 
noaaBaeMbix b xcHeraie axoro >Ke HRxepaana ypoBHcft, BKJiK)Ha>i ochobhoc onopnoe 

HanpiDKCHHe, ao BCJIHHHHbl, nOJiyMaCMOH yMHOKCHHCM iUlHXeJIbHOCXH OCHOBHOrO 
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ypOBHH, 4)OpMHpyeMOrO JXO BBeflCHHH HJIH 6e3 BBejieHHH flOnOJIHHTeJEbHblX ypOBHCH, 

Ha HHCJio (Tr-tm)/Tr. IlpH 3tom b pe>KHMe OOTOcxpoTOOH Bbi6opKH b npouecce 
inHpoTHo-HMiiyjibCHOH Mojiyjimsjm noMep^cmaioT nocroHHHoft BejiHHHHM, paBHOH 
Tr-tm, cyMMapHyio iurarejibHOCTb b TeneHHe HHxepBajia Tr ochobhmx, 
BapbHpyeMMX (jionycKaiomHX BapbHpoBaHHe) ot nyjin 3HaHaiqHX ypoBHeit 
HanpiDKeHHH. B npouecce raKOH MojiyjumHH b pencHMe L-cTpo^oft bh5opkh b 
npe^ejiax speMCHH Kazipa b HHxepBajiax Tr orhoh h toh coBOKynHocra 

OnHOBpeMCHHO BblSHpaCMMX HHeCK nOZmep^KHBaiOT nOCTOHHHOH BCJIHHHHbl, paBHOH 

Tr-tm, cpeflHiOK), npHxoAamyiocH na HHxepBan Tr (b nepecnexe k Hnxepsajry Tr 

OflHOBpeMCHHOH Bbl5opKH OJXHHX H XCX >Ke HHKCejieH) cyMMy npOH3BefleHHH 

ZljnrrejibHOCxeH Ka^oro BapbHpycMoro (flonycKaiomero BapbHpoBaHHe) or Hyjm 
ocHOBHoro SHanamero ypoBHH na KBajipax o6paxHOH BCJiHHHHbi oxHomeHHH ero 
Mo^yjiH oxKJioHefflw ox Vo K Mo;tyjno anajiorKHHoro oxKnoHCHHH 3HaHamero 
ypoBHH npH oflHocxpoHHOH Bbi6opKe 3xoro 3KpaHa, ynpaBJiHCMoro KoppcKXHo 
paccMaxpHBaeMbiM 3flecb BapnaHXOM cnoco6a c HfleHXHHHHMH SHaneHmiMH Vm h 
tm, BxopoH BapnaHX cnoco6a itejiecoo6pa3HO HcnoJib30Baxb bmccxc c nepBbiM 

BapHanxoM mm cjio^kchhh hx nojie3Hbix 3(i)4)eKXOB. B 3Xom cjiynae micno Tr-tm 

saMCHHexcH Ha hhcjio Tr-tm— to, 

3KpaH JUm paSoXbl C paCCMOXpeHHblMH XeXHHHeCKHMH BoruiomcHHHMH 

cnoco6a ynpaBJicHHH cjieziyex HsroxaBJiHBaxb co 3HaHeHHeM Nmax, He MCHbinHM 
3HaHeHHH Nmaxo, onpejiejiHeMoro h3 Bbipa^eHHH (22) hjih (23). 

SHaneHHH Mo^yjieft ynpasjiHiomHx Hanpa^eHHH Vrol h Vcol, saziaiomHe 

KOppCKXHOe ynpaBJICHHC 3KpaHaMH C MHHHMaJIbHO B03M0HCHbIM AJIH JiaHHOFG XHHa 

Bbi6opKH SHaHCHHCM Nmaxo, MO>KHO onpejxejiHXb H3 Bbipa^cHHH (24) H (25). 

Ha FIG. 18 npHBezieHbi BpeMCHHbie jiHarpaMMbi ynpaBJinioiUHX HanpH>KeHHH 
Vri H Vcj, noAaBaeMbie b ^yx Kajipax na i-tt cxpoHHbiH h j-ft cxojiGuoBbifi 

3JieKXpOHbI B COOXBCXCXBHH CO BXOpbIM XeXHMHCCKHM pCUieHHeM npH OJlHOCXpOHHOH 

Bbi6opKe. Ha flwarpaMMe Vcj cocxaBJiHiomHe flonojiHHxejibHbix KBasHonopHbix 
ypoBHCH, zmHxejibHocxbK) no tm/2, oxMeneHbi cnocKaMH. SHaneHKH 3xhx ypoBHefl b 
ziaHHOM npHMepe noKasanbi coBnaAarauiHMH co 3HaqeHHHMH ocHOBHbix ypoBHcft, 
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oflHaKO B o6ffleM cjiynae flonycKaercH HecoBnaaemie hx co 3HaqeHHHMH ochobrlix. 

CHocKaMH noKaaaaw raioKe flonojiHHxejibHHe ypoBHH Vo jimrrejibHocTbio to, 
flonojiHHxejibHo bboahmhc b cooxBercTBHH c nepBHM TexHHHecKHM pemeHHeM.' 
;^Ha^pa^^Ma Vcj aaaaer coctohhiw "on", "off' h "gray" BuSpaHHHx nHKcejieft. 

Ha FIG. 19 Ha npoTHJKeHHH jiByx nojieft Kaapa npeflcTaBJiem,! BpeMeHHHe 
OTarpaMMbi ynpaBJMomHx uanp^eimA Vri, Vr(i+l) h Vcj, noaaBacMbix na ma 
crpoHHhix 3JieKTpoaa, i-H h (i+l>H, h j-ft cT0JI6^0BbIH 3jieifipofl IIM mC 3KpaHa 
npH jiBycTpoHHoft BH5opKe, paccMaxpHBacMOH B KanecTBe npHMepa Hcnojn.30BaHHa 
BToporo BapHaHTa cnocoSa b pejKHMe MHorocrpoHHOH bh6opkh. ^^onojnmrejibHBie 
ypoBHH fljmrejibHOCTbK) tm/2 pasHoro 3HaKa, noaaBacMHe Ha cTOJi5HOBi>ie 

3JieKTp0flH B HHTCpBaJie Tr, OTMeneHH CHOCKaMH. SHaHCHHH flOnOJIHHTejIbHHX 

ypoBHCH noKasaHBi coBnaaaromMMH co sHaHCHHaMH ochobhmx ypoBHcfi. CnocKaMH 
noKasaHbi xaioKc flonojiHHTCJiBHBie ypoBHH Vo wiHTem,HocTbK) to. Ha roiarpaMMe 
Vcj npHBeflCHH cocTOHHHH (on on), (off off) H (gray gray) oflHOBpeMCHHo 
BH6paHHHx nap nraccejieH npn noMomn UIHM b cootbctctbhh c ojmHHawaTWM 
TexHHHecKHM pcmeHHeM. 

K ipeiteMy xexHHiecKOMy pemeHHio othochtch tpcthh BapHaHT cnoco6a 
ynpaBJieHHH 3KpaHOM, coaepjKamHM nanejib. HaHejib coflep^KHT 
JKHflKOKpHCTajuiHHecKHfi MaxcpHaji, pasMemeHHbift Mcmay nojuio^aMH, na oflHofi 
H3 KOTopbDc pacnojiojKCHH cTpo^e 3JieKTpojibi H Ha BTopoH pacnojio>KeHH 

CTOJIGUOBMC 3JieKTpOflH. McyKJSy CTPOHHHMH H CTOJl5WBHMH SJICKipOflaMH B 

Mecrax hx nepeKpemHBamw pacnojio)KeHH HHeHKH-4)opMHpoBaTemi 3JieMeHTOB 
H3o6pa>KeHHH 3KpaHa. CxpoHKBie 3JieKTpojifai Bbi6HpaK>T nooqepeflHo no ojiHOMy 
HJiH rpynnaMH, na BBi6paHHHe ajieicrpoflH noaaioT HMnyjibcbi HanpanceHHa 
cxpoHHOH Bbi6opKH, Ha HeBH6paHHi>ie sjicKTpoflH - onopHoe Hanp^KCHHe Vo. Ha 

CT0Jl6U0BbIH 3JieKTp0fl B HHTCpBaJie BpeMCHH CTpOHHOH Bbl6opKH Tr HOflaiOT 
OCHOBHbie ypOBHH (3HaHamHH, 3HaxiamHe, OnopHblH HJIH HX KOMGHHaUHH) H 

flonojiHHTejibHbie 3HaHamHe ypoBHH pa3Horo 3HaKa, onHHaKOBoro MOflyjw 

OTKnOHeHHH OT HanpH>KeHHH Vo H noCTOHHHOH flJlHTCJIbHOCTH (tm/2). OcHOBHbie 

ypoBHH B o6meM cjiynae BapbHpyioT no flJiHrejibHocra or Hyjw no HCKoroporo 

3HaHeHHH flJIH 3aaaHHH TCX HJIH HHHX TCKyiUHX SHa^CKHH HpKOCTH Bbl6paHHOrO 

sjicMCHTa HJIH rpynnbi Bbi6paHHbix ajieMCHTOB H3o5pa>KeHHH. 
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HoBofi oco6eHHocTfaK) cnoco6a hbjihctch nonana TCKyiruix ypoBHefl 
HanpH>KeHH5i Ha ctojiSuobhh 3JieKTpoji flpyr 3a jipyroM b npejxejiax HHxepBajia Tr b 
onpejiejicHHOM nopn/uce, kjih npHMOM, hjim npoxHBonojioxcHOM, npH KoropoM 
nonoJiHHTCJibHHe sHanamHe ypoBHH Vm pasHoro 3HaKa onoioHeHiM or onopnoro 
HanpH^CHHH Vo pacnoJiaraioT: ojihh - b nanajie h jipyroH - b KOHiie HHrepBana Tr. 
TlopmoK nojia™ reKymHX yposHeft b HHrepBajiax Tr nepej^yioT b coceflHHx 
HHxepBajiax Tr no npHsnaKy HSMeneHiiH snaKOB otkjiohchhh ot Vo nepsoro h 
nocjicAHero ypoBHeft ("lunoc - MHHyc" b ootom HHrepBane Tr, "MHHyc - runoc" b 
cjieixyiomeM, h r.fl.) b xeqeHHe HCKoxoporo speMeHH nepejiOBaHHH. 3xhm 
o5ecne™BaexcH b xeneHHe BpeMCHH Hepe^oBaHKH cMbncaHHe sHanamero ypoBHH, 
no^asaeMoro Ha cxojiGiiobhh ajicKxpoji b HHxepBajie Tr nocjiezmHM, co snanainHM 
ypoBHeM cjie;iyiomero HHxepBajia Tr, nonaBacMbiM na axox cxojiGitoBbm ajicKxpofl 
nepBbiM. BpcMH HepeflOBaHHH nopHZiKa nojiaHH na cxoji5uoBbiH 3JieKxpofl ypoBHefi 
HanpH)KeHKH Mo^ex orpaHHHHBaxbca flonojiKHxejibHtiM mrrepBajioM bpcmchh 
noziaHH Ha sncKvpoRU SKpana HanpHHccHHH KOMnencauHH, nanpHMep, b 
cooxBexcxBHH c BocbMbiM xexHHHecKHM pcmeHHeM, BBCflCHHeM Hpyroro 
HepeflOBaHHH nop^Ka no^aHH na cxoji6iioBbifl 3JieKxpoA ypoBHCH HanpH^eHHH, 
HanpHMep, b cooxbcxcxbhh c nnxbiM xexmiHecKHM pemcHHeM, HSMeneHHeM 
BejiHHHHbi onopHoro Hanp^eHHH npH ojiHocxpoHHOH BbiSopKe, cm, fig. 18, h x.n. 

ripHMepbi peajmsaiiHH cnoco6a ynpaBJicHHH SKpanaMH b cooxbcxcxbhh c 

XpeXbHM XeXHHHeCKHM pemeHHCM COBMeCXHO C nepBbIM H BXOpblM pemeHHHMH 

noKasaHbi na FIG. 18 jijm oflHocxpoHHofi h na FIG. 19 juia flsycxpoHHOH Bbi6opKH. 

^HarpaMMbi jum Vcj, H3o6pa^eHHbie na o5eHx 4>Hrypax, oxo6pa>KaK)x 
HepeflOBaHHc ypoBHeft, b x.h. flonoJiHHxejibHbix, pacnojioKeHHbix b Hanajie h b 
KOHue HHxepBajia Tr, no npHsnaKy HSMenenHH hx 3HaKa oxKJioHCHHa ox 
HanpH>KeHiw Vo ("njiioc - MHHyc", "MHHyc - ruiioc" h x,a.). YMeHbinaioxcH jio jiByx 
pa3 kojihhccxbo nepena^oB Hanpn^enHH na cxojiSuoboh uiHHe h BCJiHHHHa 

napaSHXHblX HSMCHeHHH KB.CKH Ha HneftKaX H3-3a HCKa^KCHHH <J)OpMbI 

cxoji6uoBbix HanpHHccHHH npH HX pacnpocxpaHCHHH no inHHC H H3-3a Kpocc- 
HaBOiXOK Bxoporo BHjia Ha cxpoHHbix 3JieKxponax. 

OpoxoxHnoM xpexbero xexuHHCCKoro pemcHH^i cjiy>KHX cnoco6 no naxenxy 
CIIIA N 5,162,932 4)HpMbi Matsushita (xpexHH cnoco6-npoxoxHn), uejibra Koxoporo 
HBjmexcH yBejiHHeHHe oAHopoAHOcxH H3o6pa^eHmi no 3KpaHy. 
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CooTBCTCTByFomHe npoTOTHiiy BpeMeHHHie OTarpaMMH crpoTOHx h 
CTOJi5uoBMX HanpHJKCHHH msi 3jieKTpoflOB 3KpaHa noKaaaHH Ha FIG.8. 
npH3HaKaMH npoTOTHna hbjihiotch: 

- nocTpoHHafl nojiaia Hanp»KeHHft bh6opkh na crpoHHHe ajieicrpoflH; 

- B TCHeHHe nepHOfla cKaHHpoBaHiw Ts (rae NTs = TF, N - hhcjjo 
CKaHHpyeMMx crpoK, TF - nepnofl Kaapa) noflana Ha CTOJiSuoBwii 3JieKTpoji OTyx 
ypoBHeii, «on" h "off', aaflaromnx cBeneHHe h HecBeneHHe Bi>i6paHHoro nmccejia; 

- aJraxejibHOCTb Tr noflaHH HanpiDKCHHa Bbi6opKH Vr na cxpoHHHft BjicKtpoji 
MCHbine nepHOfla Ts; 

- oflHH H3 ypoBHCH HanpHHccHHH. "on" Hjm "off', pasMemen b Hanajie 
nepHOfla Ts, a flpyroH - b KOH^e sroro nepHOfla, npn^eM yKasaHHoe pacnojio>KeHHe 
HanpH)KeHHft "on" h "off" b Hanane mm kohhc nepHOflOB Ts Hepeflyercn b 
nocjieflOBarejibHo CMCHHioiimxcH Ts, 

npefl^ojKeHHoe rexKHHecKoe pemcHHe oTjnwaeTCH or cnoco6a-npoTOTfflia: 

- oTcyxcTBHeM npH3HaKa noflaHn na ctpohhhh 3JieKTpofl HanpajKCHHa 

Bbl6opKH aJIHTCJIbHOCTblO MCHbine nepHOfla CKaHHpOBaHHH; 

- noflaqefi na CTOJiGnoBbrii sjieicrpofl b TeHemie HHrepBajia Tr 6ojiee asyx 
ypoBHeft Hanpfl»(eHHfl; 

- MHorocTpoqHOH bhSopkoh; 

- noflaTCH Ha ctoji6hobhh sjieicrpofl b reieHHe HHTepsajia Tr 
flonojiHHTejiBHbix SHanamHX ypoBHeii pasHoro anaKa, OAHHaKOBoro MoayjiH 
OTKJioHemw oT HanpHHceHHH Vo h OflHHaKOBoft fl^TejibHocra; 

- noflaneH na CTOJi5uoBHft sjieiopofl yKasannbix flonojiHHTejibHbix SHaHaumx 
ypoBHCH B Hanajie h b kohhc HHxepBajia Tr; 

- HajiHHHCM onpeflejieHHoro nop^Ka, SKJuoHon npHMofi h o6paTHbiH, noflaqn 
na ctojiShobwh sjienrpofl b reHCHHe Tr Bcex xcKymnx ypoBHeii HanpHJKCHHH; 

- HepeflOBaHHeM nopaflKa noflann na cToji6uoBbiH sjieicrpofl ypoBnefi 
HanpHJKeHHH no npHsnany HepeflOBaHHH snaKOB oTKnoneHH^ nepsoro h nocjieflHero 
ypoBHH B HHTepBane Tr ("nnroc" - "MHHyc", "MHHyc" - "njiioc"), b oT^iHMHe or 

30 npH3HaKa HepeflOBaHHH "on" - "off', "off' - "on" b cnoco6e-npoTOTHne. 

TpcTHH BapHaHT cnoco6a, 3aflaBafl Menbinyio, hcm y npoTorana, BejiHMHHy 
HanpH>KeHmi crpoHHOH Bbi6opKH, yMCHbinaer cTeneni. npoHBjieHHH napaaHTHoro 
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3(|)4)eKTa KajipoBoro oTKJiHKa, yBejnranBaeT ojiHopoflHocTb h KOHrpacTHocxb 
H3o5pa)KeHHH, nosBOJiHCT ysejiHHHBaTb 6bicTpofleftcTBHe h pasMepw SKpana. 

K HCTBepTOMy xexuHHecKOMy peuieuuio othochtch HereepTbiH eapHaHx 
cnoco6a ynpaBJicHHH SKpanoM, coflep^amHM nanejib. IlaHejib cojiepHarr 
>KHjxKOKpHCTajiJiHHecKHH MaxepHaji, pasMemeHHHH MCTKjxy nozuio^aMH, Ha ozihoh 

H3 KOTOpbDC pacnOJIO^CHbl CTpOHHHC 3JieKTpOZXbI H Ha BTOpOH pacnOJIOHCCHbl 

cTOJiGuoBbie 3JieKTpo/xbi. Menoiy ctpohhhmh h cxojiGiioBbiMH sjieiapoflaMH b 
MecTax Hx nepcKpemHBaHHii pacnojio^cHbi OTeHKH-4)OpMHpoBaTejiH sjieMCHTOB 
H3o6pa)KeHHH 3KpaHa. CxpoHHbie 3JieKTpojxbi BH6HpaioT nooHepcOTo no ozmoMy 
HJiH rpyimaMH, na Bbi6paHHbie 3JieKTpo;ibi nojiaioT HMiiyjibCbi Hanpn^cHiM 
cxpoHHOH BM6opKH, Ha HeBbi6paHHbie 3JieKTpoziH - onopHoe Hanpa^KCHHe Vo. Ha 

CTOJiSuOBblH 3JieKTpOJl B HHTCpBaJIC BpCMCHH CXpOHHOH BH6opKH Tf HOZiaiOT 
OCHOBHbie ypOBHH (3HaHamHH, 3HaHamHe, OnopHblH HJm hx KOM6HHaUHH) H 

nonojnmrejibHHe 3HaHamHe ypoBHH pa3Horo snaKa, ojiHHaKOBoro MoxiyjM 

OTKJIOHeHHH OT HanpH^CHHH Vo H nOCTOHHHOH ZUIHTeJIbHOCTH (tm/2), OCHOBHtlC 

ypOBHH B o6meM cjiyqae BapbHpyioT no fljmrejibHocTH ox nyjiH no HCKOxoporo 
3HaHeHHH flJiH 3aaaHHJi xex hjih hhhx 3HaHeHHli HpKocxH Bbi6paHHoro 3JieMeHxa hjih 

rpyraibl BblSpaHHblX 3JieMeHXOB H306pa^eHHH. YpOBKH HanpH^KCHHH Ha CX0Jl6U0BbIH 

3JieKxpoA nojoiaiox flpyr 3a flpyroM b xeneHHc HHxepBajia Tr b onpe^ejicHHOM 
nopaziKe, njra npHMOM, njra npoxHBonojio^cHOM, npH 3xom jxonojranxejibHbie 
3HaHaniHe ypoBHH Vm pasHoro 3HaKa oxKJioHeHHH ox onopHoro Hanpn^eHHA Vo 
pacnojiaraiox: gahh - b Hanajie, h ^pyrott - b KOHije HHxepBana Tr. 

HexBcpxHH BapHanx cnoco6a xapaKxepH3yexcH xcm, hxo Ha coceflHHe 
cxoji6uoBbie 3JieKxpoj[ibi hjih nepes oahh 3JieKxpoA, hjih nepes usa, hjih no npyroMy 
npaBHJiy Bbi6opa cxoji6uoBbix 3JieKxpoflOB, o5ecneqHBaK>meMy npocxpancxBeHHyio 
KOMneHcauHK) Kpocc-naBonoK, b nanajie HHxepBajia cxpOHHoft bh6opkh Tr noj^aiox 
ypoBHH, oxjiHHaiomHecH 3HaKOM oxKJioHeHHH ox HanpHHceHH>i Vo. Ohcbhaho, no 
xaKOMy npasHJiy nojtaiox ypoBHH b kohixc HHxepBajia Tr. 

HpHMcp peajiH3auHH Hexeepxoro Bapnanxa cnoco5a ynpaBJieHHH 3KpaHaMH 

RJIK ZlByCXpOHHOH Bbl5opKH COBMCCXHO C ncpBblM, BXOpbIM H XpeXbHM BapHaHXaMH 

cnoco6a noKasaH Ha FIG. 20. Ha ^nrypc noKaaanbi BpeMCHHbie flnarpaMMbi 
HanpH>KeHHH Vri h Vr(i+1) aa i-H h (i+l)-H cxpoHHbix iiiHHax, HanpH>KeHHH Vcj h 
Vc(j+1) Ha coceOTHX j-H h Q+iyPi cxoji6uoBbix uiHHax, h pesyjibxnpyiomee 
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HanpHJKCHHe (Vcj-Vri) na (ij>ft meMc. JluarpaMMu othocatch k asyM nojWM 
oflHoro Kajipa h k Hanajiy nepBoro nojw jxpyroro. Ha iwarpaMMax OToGpajKeH 
cjiynaH 4)opMHpoBaHHH bccmh HHeiiKaMH 3KpaHa nocroHHHoii ^pKocra, 
cooTBCTCTByiomeH, Jim onpeaejieHHocTH, hx sjieicrpHqecKOMy coctohhhk) "on".' 
3tot cjiynaH xapaicrepHaoBajiCH 6h, 6e3 HcnojiBsoBaHiw paccMaxpHBaeMoro 
BapHam-a cnoco6a, MaKCHMajibHoft (h3 B03Mo»aaix) BejiHRHHoft Kpocc-HaBoaicH Ha 
expose mHHbi H MaKCHMajibHbiM HCKa>KeHHeM HpKocTH KajKHoro 6ejioro nmccejiH 
4)OHa B cTopoHy noTeMHCHUH. BKpanneHHH HeGojibmHX Hepmix o6jiacTeH Ha 6ejioM 
(J)OHe 3KpaHa nojiyimnH 6h MaKCHMajibHo 6ojn.inoe ocBCTJieHHe, a H3o5pa»eHHH na 
sKpane - MHHHMaiiBHyio KOHxpacTHocTb. Ha FIG.20 noKasaHH napasnraHe Bbi6pocH 
HanpH>KeHmi (Kpocc-HaaoflKH nepBoro h BToporo Bi^a) na crpoHHHX nranax, 

BH3BaHHbie CHHXPOHHHMH HSMeHeHHHMH HanpflHCCHH^ Ha CTOJl6U0BHX DIHHaX,' 

co3;iaiomHe HSMCHeHHa kb.ckh h HCKa^ceHHH hpkocth nmccejieli. 

H3 FIG.20 cjieayer, hto nepefloBaHHe snaKos ypoBHeii HanpajKCHHH na 
coceflHHX CTOJi6HOBbix sjieKxpoflax o6ecneqHBaeT saaaHHe pasHHx 3HaKOB Kpocc- 
HaBOflOK nepBoro Bi^a na BMSpaHHHx ctpohhhx sjieicrpoflax h KOMnencaHHio 

BblSBaHHbK HMH napa3HTHbK H3MeHeHHH BCJIHTOHbl KB.CKH OTCCK, CBH3aHHbIX C 

3THMH 3JieKTpoflaMH. MaKCHMajibHafl cTcncHb KOMneHcamm flocTHraercH npn 
npHMCHeHKH ycxpoHCTB ynpaBjieHHH hjih MmcpocxeM apaflBepoB, Hcnojibsyromnx 
ceflbMoe TexHHHecKoe pememie, sajiaromee 6jiH3ocTb aMiunnya Bbi6pocoB o5ohx 
3HaKOB juisi HaHJiyHmeii HeirrpajiHsaimH hx BKJiafla b H3MeHeHHe kb.ckh. 

HeTBepTbEft BapHaHT cnoco6a o6ecneHHBaeT raKxce hc MCHee, hcm 
AByKpaTHoe yMCHbiueHHe napasHXHbix HSMeneHHli kb.ckh hhcck, cosnaBaeMbix 

B03aeHCTBHeM Ha CTpOHHMe 3JieKTpOiIbI KpOCC-HaBOflOK BTOporo BHZia, 
B03HHKaK)mHX BHe BpCMCHH Bbl6opKH 3THX CTpOK H CnOCo6HbIX HaH6o;iee CHHbHO 

HCKa>KaTb KB.CKH. 3^^cKr flocTHraeroi pa3HeceHHeM bo BpeMCHH, b npeaejiax 
HHTepBajia Tr, momchtob H3MeHeHHH HanpH>KeHHH na coceflHHx CTOJi6uoBbK 
uiHHax, OTo6pa>KaK)mHx HflCHTHHHbie flpKocTH nHKCcjicH. B HacTHOM cjiynac, 
paccMOTpcHHOM Ha FIG.20. yKaaaHHbifl 3U^Kr pasnecenHH bo BpeMCHH HaBoaoJ 
BToporo BHaa HMeer mccto b nepBOM nojie Kaapa, a bo BTopoM nojie peajiHsyexcH 
npaKTHHccKH nojiHan KOMnencauHH naBoaoK, BwsBaHHaH hx npoTHBo4)a3HocTbK). 

noSTOMy o6ma>I BeJIHHHHa B03fleHCTBmi KpoCC-HaBOilOK BTOporO THna Ha KB.CKH 
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HHeeK, cBH3aHHMx CO crpoHHbiMH 3JieKTpoflaMH, MOHcex dhSTb yMCHbrncHa B 
paccMarpHBaeMOM cjiynae h HeKOxopbix jipyrHx ro HCTbipex pa3. CymecreyKyr 
H3o5pa^eHHH c nocTOHHHMMH no 3KpaHy ypoBHHMH HpKocTH, HanpHMcp, cepoe c 

KB.cKH KHeeK, paBHHM UgT , fljw KOTopHx paccMaTpHBacMMH BapHaHT cnoco6a 
yMCHfainaeT BejmHUHy HCKa^ceHHii kb.ckh, BbiawBaeMHx Kpocc-HasoflKaMH BToporo 
BHna, npaKTtraecKH flo Hyjw. 

HcTBepTbiH BapHaHT cnoco6a yBejiHHHBaer oiiHopoOTocTb h KOinpacxHocTb 
H3o6pa)KeHiw h nosBOjiaeT ysejiHHHBaTb SHcrpojieHCTBHe h paaMepti aKpana. 

npoTOTiinoM npezuioHccHHoro BapHanra cnoco5a cjiyjiorr H3o6peTeHHe no 
naTCHTy CIIIA N 5,162,932 (l)HpMbi Matsushita (TpeniH cnocoS-npoxoTrai), b 
KOTopoM HcnojibayeTca oflHocTpoqHaa BM6opKa. B Ka^aoM HirrepBajie Tr na 

CT0Jl6U0BHH 3JieKTp0fl HOflaiOT flBa ypOBHH HanpflMCeHHH, "on" H "off', npHHCM 

oflHH H3 ypoBHeft ("on" Eum "off") noflaiOT b nanajie HHTepBajia Tr, a flpyroft - b 
KOHue ero, npn 3tom nopimoK noflanH Hanpa^eHHft "on" h "off" b Hanajie h kohuc 
HHTepsajioB Tr mchhiot MecxaMH b nocjieflOBarejibHo CMCHHiomHxcji Tr. 

HcTBepToe TexHiraecKoe peracHHe oxjiHHaeTCH or cnoco6a-npoTOTHna 
niecTbio nepBbiMH npHSHaKaMH, hsjiohcchhijImh b omicaHHH oTJiHHHft ot npoTorana 
Tpexbero TexHHHecKoro pemeHHa, h npHSHaKOM nonaiH Ha coceflHHe CT0Ji6uoBbie 
3JieKTpoflH, HJiH Hepe3 ojmn cTOJi5uoBbiH 3jieKTpofl, HJiH qepes asa (h r.n.) b naqajie 
HHTepsajia Tr (hjih b kohuc ero) ypoBHeft HanpH«eHHH, OTjranaiomHxcH Me»Hy 

COGOH SHaKOM OTKJIOHCHHH OT Hanp^CHHH Vo. 

K MTOMy TexHHHecKOMy peuiemno othochtch lurrbifl BapnaHT cnoco6a 
ynpasjieHHH SKpanoM, coiiep^amHM nanejib. nanejib coaep^oiT 
)KH«KOKpHCTajuiHHecKHH MaxepHaji, pa3MemeHHbiH MCHcny noiuioHacaMH, Ha oahoh 
H3 KOTopbix pacnojio»ceHbi crpoHHbie sjieiopoflbi h Ha BTopoH pacnojio^enbi 
CTOJi6aoBbie 3JieKTpoflbi. MejKHy ctpohhmmh h CTOJi6uoBbrMH sJieicrpoflaMH b 
Mecrax hx nepeKpemHBaHHii pacnojio5Kem>i HHeHKH-4)opMHpoBaTejiH sjieMCHTOB 
H3o6pa>KeHHH SKpana. CxpoMHbie sjieirrpoflbi Bbi6HpaioT nooHepejiHo no oanoMy 
HJIH rpynnaMH, na Bbi6paHHbie sjieicrpoabi noaarox HMnyjibcw HanpHJKCHHH 
cxpoHHOH Bbi6opKH, Ha HeBM6paHHue sjicKxpoflbi - onopHoe HanpH>KeHHe Vo. Ha 
cxoji6uoBbiH sjieKxpofl B HHxepBajie BpeMCHH cxpoHHoft Bbi6opKH Tr noflaiox 
ocHOBHbie ypoBHH (sHaqamHfi, 3HaHamHe, onopHbiH hjih hx KOMGnHauHH) h 
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JlonojraHTejibHfiie sHanamHe ypoBHH pasHoro 3HaKa, ojiHHaKOBoro MOflyjw 

OTKnOHCKHH OT HanpHJKeHHH Vo H nOCTOflHHOil flJIHTCJIbHOCTH (tm/2). OcHOBHHC 

ypoBHH B o6meM cjiynae BapbHpyioT no jurarejibHOCTH or Hyjw flo HCKOToporo 
SHaneHiw jum saaaHiw rex hjih hhhx aHaneHHii apKocra BH6paHHoro sjieMeirra hjih 
rpyiiiiH BH5paHHbix ajieMCHTOB H3o6paaceHHH. VpoBKH HanpiDKeraw na cT0JI5^0BHi^ 
3JieKTpofl noflaioT apyr aa apyroM b TeHCHHe HurepBajia Tr b onpeaejieHHOM 

nop^flKe, HJIH npHMOM, hjih npOTHBOnOJIOMCHOM, npH KOTOpOM aonOJlHHTCJIbHMe 

3HaHamHe ypoBHH Vm pasHoro snaKa oncnoHeHHH ot onopnoro Hanpfl>KeHHfl Vo 
pacnojiaraioT: oahh - b Hanajie h flpyroii - b kohuc HnrepBajia Tr. 

TlsmjA BapHaHT cnoco6a o6ecneHHBaeT KOMneHcaurao Kpocc-naBOflOK b 
TeneHHe BpeMCHH. fljw axoro b cocejmHX Kaapax, hjih nepes Kajip, hjih Hepe3 asa, 
Hjm no HHOMy npaBHjiy Bi,i6opa KaapoB, oGecneHHBaionieMy yKaaaHHyio 
KOMneHcanmo (nanpHMep, to b coceflHHx Kaapax, to nepea Kajip), b HirrepBajiax Tr 

BH6opKH OflHOH H TOH CTpOKH HJIH OflHOii H TOH TKC rpymiH CTpOK npflMHM HJIH 

npoTHBonojio>KHoro 3HaKa Ha6opoM cxpoHHHx HanpH^ccHHH nopjiflOK noflaiH 
ypoBHCH Ha cTOJi5noBHH 3JieKTpofl HcpcflyioT. HepeaoBaHHe ocymecTBJWioT no 
npH3HaKy coBnafleHHH - HecoBnaaeHHH HanpaBJieHHH oTioioHeHHH ot Hanp»KeHHa 
Vo nepBoro b HHTcpsajie Tr 3HaHan?ero ypoBHH Vc h HanpajKCHHa Vr na BHSpanHOH 
CTpoKe HJIH Ha onpeaejieHHOH CTpoKe h3 BHSpaHHHX cTpoK rpymiH. 

PaccMaTpHBaeMHH BapnaHT cnoco6a yMCHbrnaeT HCKajKemw kb.ckh na 
sjieKxpojiax yKK fnecK 3KpaHa, BbHbmaeMbie Kpocc-3(i)(i)eicroM, h tcm caMbiM 

yBeJIHHHBaeT OflHOpOflHOCTb H KOHTpaCTHOCTb H306pa>KeHHH H n03B0JWeT 

yBcjiHHHBaTb 6HCTpofleHCTBHe H pa3Mepbi SKpana. 

fleftcTBHe cnocoGa aaionoHaeTCH b H3MeHeHHH 3HaKa Bioiajia b BCJiHHHHy 
KB.CKH OTecK HaBOflOK Ha CTpoHHbK mHHax KaK nepBoro, TaK h BToporo BHfla. 
B03HHKaK>mHX B nocjieflyromcM Kaflpe, no cpaBHCHHro co 3HaKaMH BKJiaaoB naBojioK 
B TCKymcM Kaflpe, b pe3yjibTaTe nero BKnaaw naBOflOK b HSMeneHHe kb.ckh hhcck c 
TCHeHHeM BpeMCHH KOMncHCHpyrox flpyr apyra. Cnoco6 aHanorHHHWM o5pa30M 

yCTpaHHCT TaK5Ke naBOZIKH Ha CT0Jl6U0BbIX UIHHax, C03flaBaeMbIX H3MeHeHHHMH 

Hanpfl^cKHH Ha cTpoHHbix mHHax. 

npHMcp peajiH3auHH n^Toro sapnaHTa cnoco6a ynpaBJicHHii SKpanaMH ann 

pe>KHMa flByCTpOHHOtt Bbl6opKH COBMeCTHO C nepBblM, BTOpHM, TpCTbHM H 

HCTBepTfaiM BapnaHTaMH cnoco6a noKasan na FIG.20. 
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Ha FIG. 20 orpa^KCHo nepezioBaHHe nopimKa noflanH ypoBHeft HanpmKeHHH 
Vcj H Vc(j+1) B jiK)6oM HHTepBane Tr nepBoro nojiH BToporo Kanpa oTHocurejibHo 
nopaflKa no^aHH 3thx ypoBHCH b cooToeTCTByiomHx nHrepBanax Tr nepsoro nojw 
nepBoro Kajxpa no npH3HaKy coBnaaeHHH - HecoBnajtemM HanpaBJicHHH otkjiohchhh 
OT HanpHHceHHH Vo nepBoro aHanamero ypoBHa h Hanp>DKeHHH Vr Ha BH6paHHOH 
cTpoKe. HMnyjibCH naBOflOK ox ctojiSuobhx ajieicrpoflOB b oahom Kaape 

yBejiHHHBaioT, b ^pyroM Kajxpe yMCHbinaioT xeKymyio BCJniHHHy — f v -(ttdt - 

Tro " 

cocxaBJiHiomeH kb.ckh, o6ecneHHBaii KOMneHcaumo napasHTHSDc HSMeHeHHH kb.ckh 
(ij)-x yKK KHecK. 

ripoTOTHnoM npezuio^KCHHoro BapHaHxa cnocoSa cjiy^HT H3o5peTeHHe no 
naxeHxy CIIIA N 5,162,932 ^HpMbi Matsushita (xpexrai cnoco6-npoxoxHn), b 
KoxopoM Hcnojn.3yK>x oflHocxporayio BH5opKy. B Ka^oM HHxepBajie BpeMCHH 
BH5opKH Tr Ha cxoJi6uoBbiH 3Jieicxpofl no^aiox OTa ypoBHH Ha^pi^^eHHH, "on" h 
"ofF% npHHCM OOTH H3 3XHX ypoBHcft nojiaiox B HanaJie HHxepsajia Tr, a jipyroH - b 
Komie ero, npH 3xom nopn^oK nojiaHH Hanp>DKeHHH "on" h "off' b Hanajie h kohuc 
HHxepBajioB Tr mchhiox MecxaMH b nocjiezioBaxejibHO CMenmoniHxcH Tr. 

IlOToe xexHHHecKoe pemcHHe oxjiHHaexcH ox cnoco6a-npoxoxHna mecxbio 
nepBbiMH npH3HaKaMH, H3Jio»eHHHMH B ormcaHHH oxjnpiHH xpexbero xexHKHecKoro 
pemcHHH, H npH3HaKOM HepeflOBaHHH npHMoro h npoxHBonojio^oro nopn^Ka b 
xeneHHe HHxepBajia Tr nojia^H aHananiiix ypoBHeft na cxoji5uoBbm 3JieKxpofl b 
coceflHHx Kaflpax, Hjra nepea Kaap, mra nepea OTa, mm no jipyroMy npaBHJiy 

CpaBHHBaHHH, UO KpHXCpHIO COBnanCHHH - HCCOBnaneHUH HanpaBJICHHH OXKJIOHeHHH 

ox HanpH^eHHH Vo nepBoro b HHxepBaJie Tr 3HaHantero ypoBHH h HanpHHceroiH Vr 
Ha BbiGpaHHOH cxpoKe hjih na onpejiejieHHoft cxpoKe h3 Bbi5paHHbix cxpoK rpynnbi. 

npH3HaK H3MeHeHHH MccxaMH ypoBHCH "on" H "off' B HaHaJIC H B KOHUe 
PfflxepBajia Tr b nocjieflosaxejibHo cMCHinoninxcH HHxepBajiax Tr, npHcymHH 
npH3HaKy-npoxoxHny, He o6ecneHHBaex paccMaxpHBacMoro HepejioBaHHH 3HaKOB 
OXKJIOHeHHH HzieHXHHHbix HaBOflOK Ha ouHHx H xex >Ke Bbi6paHHbix aqeHKax B 
coceziHHx Ka/ipax h He o6ecneHHBafox KOMnencauHH napa3HXHoro BKJiajia 
paccMaxpHBaeMbix naBo/xoK b BejiHHHHy kb.ckh HHecK. 
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nnroe TexHHHecKoe pemcHHe ycHjmBaer aeHcraHe HeTBeproro 
TexHHHecKoro pemeHHH npn hx cobmccthom HcnojibsoBaHHH, ycxpaiWH HCKOTopyio 
ocTaxoTOyio HenojiHory KOMncHcauHH mMcneimA kb.ckh nneeK, BusuBacm^ 
Kpocc- HaBOflKHMH. B CBOK> oHepcflb, MCTBepToe TexmnecKoe pememie ycxpaiweT 
5 ocTaxoHHyio HenojmoTy KOMnencauHH HSMeHemrii kb.ckh. npHcymyro mrroMy 
TexHHHecKOMy pemeHHK) H3-3a aajiepjKeK KOMncHcamni aa speMH najipa. 

ZleftcTBHe iwToro BapHairra cnoco6a, noao5Ho lexBepTOMy, ycnnHBaeTc^ 
CeflBMWM TeXHHHeCKHM pemeHHCM. 

K mecTOMy TexHHHecKOMy pememm othochtch mecToft BapHanr cnoco6a 
10 ynpaBjieHHH 3KpaHOM coiiep^KamuM nanejib. RaHejiL coaep^ 
^KHflKOKpHCTajinHHecKM MaxepHa^i, pa3MemeHm>ift Me^Koy nojuio>KKaMH, Ha oahoh 
H3 KOTopHX pacnojio«em>i crpoHKBie ajicKxpoflH h hh BTopoft pacnojio>KeHH 
cTOjiGyoBHe 3JieKTpoau. Me^KOy ctpohhi>imh h ctoji6wbijmh 3JieicrpoflaMH b 
Mecxax HX nepeKpenmsaffiiH pacnojio^enbi OTeHKH-<i)opMHpoBaTejm ajieMCHTOB 
H3o6pa«emm 3KpaHa. Ctpohhhc sjieicrpoflH BH6HpaK)T nooHepeflHo no oflHOMy 
mm rpyimaMH, aa BBi6paHHHe ajieKipo^H noflaror HMnyjiBCH Hanpa^ceHHH 
CTpoHHOH BH60PKH, Ha HeBH5paHHHe 3JieicrpoflH - onopHoe HanpHJKCHHe Vo. Ha 

CTOJl5HOBHli 3JieKTpOfl B HHTepBajie BpCMCHH CTpOHHOH Bbl5opKH Tr HOflaKH- 

ocHOBHBie ypoBHH (3HaHamHH, sHanaimie, onopm>rH ujm hx KOM5HHauHH) h 
flonojiHHTejn.HMe ananamHe ypoBHH paanoro snaKa, oflHHaKOBoro uo^yjm 
o-naiOHeHHH or Hanpn^emiH Vo h hoctohhhoh fljmrejibHocTH (tni/2). OcHOBHHe 
ypoBHH B o6meM cjiynae BapbHpyrox no flmixejibHocxH ox Hy;w ao neKoxoporo 
3HaHeHHH WW saaaHHH xex iuih hhhx sna^eHHii apKocxH Bbi6paHHoro 3JieMeHxa hjih 
rpyrniH Bi>i6paHHbix 3JieMeHxoB H3o6pa>KeHHfl. VpoBHH Hanp^^KemiH Ha cxoji5hobhh 
3JieKxpoii noflaK)T apyr 3a ApyroM b xencHHe KHxepaajia Tr b onpe;ie;ieHHOM 
nop>mKe, HjiH np^iMOM, hjih npoxHBonojiomioM, npn KoxopoM aonojmHxejiLHHe 
SHanamHe ypoBHH Vm pa3Horo 3HaKa oxKnoHCHKH or onopnoro HanpH>KeHHH Vo 
pacnojiararox: oahh - b nanajie h jipyroH - e kohhc HHxepBajia Tr. OopHflOK noaaHH 
ypoBHcft Ha cxojiSuoBbiH sjicKxpofl B xcHCHHe HHrcpBajia Tr Hepeayrox b coceannx 
30 HHxepBanax Tr. 

HoBoft oco5eHHocxbK) BapHanxa cnoco6a hbjihcxch xo, hxo coBOKyoHocxH 
HMnyjibcoB HanpH^KCHHii Ha Bsixoaax ycxpoiicxBa ynpaBJicHHH SKpanoM, aanaromHx 
xe H.nH HHbie ypoBHH na cxoji6uoBbix 3JieKxpo^[ax, pasnejiHKJx Ha rpynnw. 
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OTHOCHmHeCH K paSHMM 3JieKTpOflaM, H CflBHTaiOT BO BpCMCHH OTHOCHTCJIbHO 
HOMHHHJIbHOrO (flO CflBHTOB HJIH 6e3 CflBHTOB) nOJIOKCHUH ypOBHCH B HHTCpBaJie 

Bbi6opKH Tr Ha BejimoiHy, ojiHHaKOByK) juih HMiryjibcoB ohhoh ctoji5uoboh rpynmi, 
HO HeoziHHaKOByio juiR pasHHx rpynn. BejiHHHHy cflBHra HMnyjibcoB b cTOJi6uoBoft 
rpyraie HMiiyjibcoB nojmep^KHBaioT HeHSMeHHofl b TeneHHe HCKOxoporo BpcMCHH 
(nacTH nojiH, nojw, Kajipa, jXByx KajipoB h t.h.), sarcM H3MemnoT na apyroe 
3HaHeHHe, KOTopoe nowepHCHBaiOT nocroHHHHM b TCHCHHe cjiejiyiomero 
aHajiorHHHoro npoMe^cyroa BpeMCHH. CpejiH xeKymax SHaHCHHH BpeMCHH cflBHra 
Moryr 6f>rrb nojiOHorrejibHbie, oxpHuarejibHbie SHaneHiiH (aaaep^KKH h onepe^emiH 
HMnyjibcoB Hanp^eHHH) h nyjib (oxcyxcTBHe c^BHra bo BpeMeroi). Bbi6opoM 
TCKymHX 3HaHeHHH BpeMCHH c^BHTa, Hc npcBocxoziraiHX tni/2, yCTaHaBJIHBaiOT 
cpeziHHe jumrejibHocTH 3HaHamHX ypoBHCH b Bbi6paHHOM HHxepBajie Tr, paBHbie hx 
zunrrejibHocTOM npn OTcyTCTBHH cothtob. 

YKasaHHblM 06pa30M 3aflaeTCH MHO^eCXBeHHOCXb MOMCHXOB H3MeHeHHH 

HanpH^eHHH Ha cxoJl6^oBbIx 3JieKxpojiax, HaBozinmnx na cxpOHHHC 3JieKxpoflH 
pacnpejieJieHHbie Kpocc-HMnyjibCH MajioH BejniHHHbi h pasnoro 3HaKa, BsaHMHO 

KOMHCHCHpyiOmHe HCKa^eHHH KBXKH OTCCK. 

OAHaKO npH npoH3BOJibHOM pacnpejiejieHHH cabhtob HMnyjibcoB no rpynnaM 
cxoji6uoBbix HMnyjibcoB B03M0HCHa HepaBHOMepHocxb nonaBjiemw Kpocc-naBOflOK. 
J\jm MaKCHMajibHo 3(t)c[)eKXHBHoro noflaBjicHHii Kpocc-HaBo;iOK cjieayex 

pyKOBOJlCXBOBaXbCH npaBHJIOM (|)OpMHpOBaHHH CflBHTOB HMHyjIbCOB B CXOJiSuOBblX 

rpyimax, b cooxBexcxBHH c KoxopbiM no OKOHnaHHH npoMe^cyxKa BpcMCHH, b 
xeHCHHe Koxoporo noOTep>KHBajracb nocxoHHHbiMH cothth HMnyjibcoB b rpynnax, b 
rpyraie HMnyjibcoB c caMbiM paHHHM c^bhtom ycxaHaBJiHsaiox caMbm no3ziHHH 
c^bht, b rpynne c cjieflyK)niHM 3a caMbiM paHHHM cuBHroM HMnyjibcoB - cabht, 
npeamecxByiomHH caMOMy nosziHeMy, h x.^., b nopWKe nocjieziOBaxejibHoro 
yMeHbuieHJiii pa3HHUbi cubhxob, BnoBb ycxanoBJieKHbie 3HaHeHHH cnBHroB b 
cxoji6uoBbix rpynnax nojwep^cHBaiox nocxoHHHbiMH b xeneHHe cjieziyiomero 
npoMe>KyxKa BpeMeHH, no OKOHHaHHH Koxoporo yKasannbie npoueccbi no 
yKasaHHOMy npaBHJiy noBXcpniox juin xex >Ke hjih npyrax rpynn HMnyjibcoB h 
sHaneHHH cflBHroB H jiJisi xoro >Ke hjih HHoro pacnpejiejieHHH rpynn no aHaneHHHM 

CflBHrOB. 
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yKaaaHHhiii 3aKOH HepeaoBaHUH cabhtob HanpiOKeHHH b K rpyiniax 
KMiiyjiBcoB (me K - hhcjio ipynn), KancnaH jjjm owHaKOBoro HHcjia ctoji6«obhx 
ajieicrpoflOB, noaBOJiHer yMCHBiinrn, BejnrmHy HSMCHeHUH kb.ckh hhcck H3-3a 
Kpocc-3cI,4,eKTa BToporo B,iaa b K pas 6e3 oimoBpcMeHHoro Hcnojn.30BaHH>i nepBoro 
5 BapHanra cnoco6a h b 2K pas npn HcnojibsoBaHHH nepBoro BapHaHxa. 

3tot pesyjibxaT npeyme Bcero cnpaBeiwuB asm aocTaroHHo 6o;n>iimx no 
ropH30HTajm ynacTKOB oflHHaKOBOH HpKocTH Ha 3KpaHe. Ecjm rniouiazib xaKoro 
ynacTKa sammaer 1/K-k, nacTB sKpana no ropHsoHrajm u ee "o5c^>KHBaeT" oin,a 
CTOJienoBaH rpyrnia HMnymcoB nocTOHHHoro c^BHra, to aejm^a H3MeHeHHH 
10 KB.CKH H3-3a Kpocc-HaBOflOK, H3Ha^ajiBHo B K pa3 MeHbma^ no cpaBHemno co 
3HaHeHHeM nm ynacnca oflHHaKOBoft hpkocth pasMcpoM c SKpan no ropnsoin^, 
Mo^er flonojnnfrejibHo ne yMCHBrnaTBCH. Rjin yMeHBmeHHH HSMeHenM kb.ckh' 

BH3HBaeMHX KpOCC-34)*eKTOM BTOpoPO BHfla B T^KHX OTHOCHXejlBHO HcGoJIBinHx' 

ynacTKax sKpana o;,HHaKOBoft hpkocth, rpynny HMny^coB oziHHaKOBoro cabhi^ 
cnenyer ^opMHpoBaxB H3 HMnyjiBcoB mm flocTaiOHHo yflajieHHbix ;ipyr or apyra 
CTOJ16HOBHX ajicKipoaoB h/hto BpeMH oT BpeMCHH HSMCHOTb cocTaBbi rpynn. 

Ha FIG.21 noKaaaHbi Tpn cflBHraeMHe rpynnbi cTOJi6uoBbix Hanpn^enHfi, 
o5o3HaHaeMbie HanpH^eHHHMH Vcl, Vc2 h Vc3, nocTynaronme na rpn rpynnbi 
CTojiSnoBbix ajicKipoflOB B TeneHHe nepsoro h BToporo HHxepBa^oB nocroHHHbDc 
COTHTOB. jum onpeaejieHHocTH, KaapoBOH fljnrrejibHocTH. Cipo^e HanpH^cHHa 
Bbi5opKH He noKaaaHbi. noapasyMesaeTCH, jvm npocxoTH noKasa, oiXHocxpo^HaH 
Bbi6opKa. OcHOBHHe ypoBHH HanpH^KeHHH Ha Bbi6paHHbix Hnefncax sKpana 
ycxaHaB;mBaK,x cocxoHHHe "on». B HHxepBajie Tr npHcyxcxByn^x iiono^-e^Hbie 
ypoBHH «ofF' H "on" fl;mxe^HocxbK> no tm/2. ^^^iHxejibHocxH ypoBHen 
H3o6pa>KeHbi He b Macmxa6e. Bo3Mo>KHoe HSMeneHHe snaKOB HanpH>KeHHH npn 
nepexoae ox o^Horo Ka^pa k apyroMy He noKasano. noKaaano HepeaoBaHHe 
ypoBHeft HanpH>Kem«i npn nepexofle ox HHxepBajia Tr(n) Bbi6opKH n-ii cxpoKH k 
ciTeayK>meMy Hnxepsany Tr(n+i). OepBhie iiBe rpynnbi HanpH)KeHHH (Vci h Vc2) 

HMeK,T paSHOft Be^HHHHbl (tl H t2) CZlBHrH ypoBHefi, CHMMexpHHHbie HO 

HanpaBJienmo b coceflHnx nnxepBajiax HepeflOBaHHH cflBHroB. TpexbH rpynna (Vc3) 
He ciiBHraexcH. Ha^HarpaMMe Vri jmn HeBbiSpaHHOH i-ft cxpoHHoft uiHHbi noKasanu 
BcmiecKH HMnyjibcoB H3-3a Kpocc-HaBOixoK. PesyjibXHpyKJiniie HanpH>KeHHH Ha xpex 
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OTeftKax 3KpaHa noKaawBaioT jiHarpaMMbi Vc-Vr c ramcKcaMH, onpeaejunomHMH 
npHHaancHCHocTb HMeeK i-ro HCBbiSpaHHoro cxpoHHoro sjieKipbaa k toh hjih hhoh 
rpynne ctoji5iiobi>dc ajieicrpoflOB. 

BjIHHHHe KpOCC-HaBOflOK Ha BeJIHTHHy H3MeHeHHH KB.CKH HHCCK, 

onpeflejMCMoe no cpeflHCMy HHcjiy HaBeaeHHUx Kpocc-HMiiyjEbcoB c yneroM 3HaKa 
coBnaaeHHH hjih HecoBnaaenHH hx c HanpaBJieHHCM ochobhofo HMnyjibca, b Ka»flOH 
H3 Tpex rpyim sraeeK FIG.21 yMCHbinaeTCH BTpoe, b cpeflHCM ao oflHoro Kpocc- 
HMnyjibca spesKH h3 MaKCHMajitHo BosMOHoaix xpex b HnrepBajie Tr. 

flp>Toft npHMep noKasan na FIG.22. rpymai ctoji5uobhx HanpHxceHHH (Vcl, 
Vc2 H Vc3) Ha 4)Hrype HenocpeflCTBeHHO He noKasanbi, ho ohh onpeaejwioTCH no 
AHarpaMMaM (Vc-Vr) jvui otcck sKpana no aHajionm c FIG.21. B otjihhhc 
jmarpaMM FIG.21, b aaarpaMMax FIG.22 HcnojibsyioTCH KparaHe cabhth (td hjih 
2td) oflHoro 3HaKa. HecMoxpa na to, hto jum yMCHbineinM Bjmflmw Kpocc-HasoflKH 
no-npeacHCMy flocxaroHHo flByx HHrepBajioa nocTOHHHbix cabhtob, 4)opMHpyeMHx b 
cooTBexcTBHH c npHBeflCHHMM BHine npaBHJioM HepeaoBaHHH, fljiH noaaep«aHHH 
paBencTBa cpeflnefi AJmrejibHocTH KonojiHHTejibHHx ypoBHeii hcxoahoh BejiHHHHe 
tm/2 Heo5xoaHMo HcnojibsoBaxb npncM H3MeHeHHfl nopajiKa pasMememw ypoBHCH 
B HHxepBajie Tr(n) Bbi6opKH onpeaejieHHOH (n-ft) cxpoKH b nocjiejiyiomeM Kaape, 
HanpHMep, KaK b iihxom BapnaHxe cnoco6a. B pesyjibxaxe MHHHMajibHbifi nojiHbiH 
UHKji HepeflOBaHHH yBCJiHHHBaexcH flo qexHpex (onopHHx) mrrepBajioB 
HepeflOBaHHH. BosMOHCHbi flpynie npasHJia HcpeflOBaHHH, nanpHMep, lepeflOBanHH 
KOMGHHamrii qexbipex noKasaHHbix na FIG.22 onopm>ix HHxepBajioB. 

Bo Bcex cnoco6ax-npoxoxHnax, BKjnoHaH cnoco6 no naxenxy CUIA 
N5, 162,932 4)HpMbi Matsushita (xpexHH cnoco6-npoxoxHn, ABJWiomHHCH 
6jiH»aHinHM npoTOTHHOM HacTOHuiero cnoco6a), ynpaBjmiomHe HanpHHcenHH, 
c<j)a3HpoBaHHbie na 6ojibinHX ynacxKax sKpana b cjiyqae KpyiraopasMepHbix 

H306pa)KeHHH nOCTOHHHOH HpKOCXH, Ha BblCOKHX KaflpOBblX HaCXOXaX BbI3bIBaK>X 

6ojibniHe Kpocc-HaBOflKH Bxoporo BHfla h HCKajKaiox apKocxH ynacxKOB SKpana. 

npHCMaM yMeHbUieHHH XCHCH, B03HHKai0mHX npH 3XOM Bbime HJIH HH>Ke HepHbix 

o6jiacTeH na 6eji0M <J)OHe hjih 6ejibix o6jiacTeft na nepnoM ^ohc m-3a Kpocc- 
HaBOflOK, cneuHajibHo nocBameHU cxaxbH HccjieflOBaxejieii (J>HpM Sharp h Hitachi na 
KOH(})epeHUHH oGiuecTBa SID b ceHxnGpe 1997r. b TopoHTo [SID'97, pp. M75- 
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M87]. npHCMH He HcnojibsyioT cabhth ypoBHeii, h hx 3(J)4)eicraBHOCTfa, oco6eHHo 
npH HcnojiB30BaHHH umpoTHo-HMnyjibCHofi MojiyjiHUHH, He BCJimca. 

noMHMo ycTpaHeHHH 3(|)(|)eKTOB 3aTeHeHHfl, mecTOH BapHaHT cnocoGa 
yMeHbmacT apKocTb qepnoro, yBejiHHHBaeT hpkoctb 6ejioro *oHa, KOHrpacTHocn. h 

i OilHOpOflHOCTb H306pa3KeHHH, n03B0JWeT yseJIHHHBaTb 6MCTpOfleiiCTBHe H pa3MepH 

3KpaHa, oToGpamaTb hpkocth h ixBcra Ha sKpane npaicraHecKH 6e3 HCKa^KeHHft. 

K ceflbMowy TexHenecKOMy pemeHmo othochtch ycxpoftcxBo ynpaBJicHHH 
sKpaHOM, coaepjKamHM nanejiB. naHem coflep>KHT ^KHflKOKpHCTajimHecKHH 
MarepHaji, pasMenxeHHWH Me^y noanojKKaMH, Ha oflHoft h3 KOTopMx pacnojiojKeHH 
CTpoHHbie 3JieKrpoflM H Ha BTopoft pacnojio^eHH CTOJiGuoBbie 3JieicrpoflH. Me>icqy 
3JieKTpoflaMH B Mecxax hx nepeKpemHsaHHa pacnojio)KeHBi ^eincH-^jopMHpoBaTejiH 
sjieMCHTOB H3o6pa»ceHHH 3KpaHa. ycTpoficTBo pearaayer nooHepeflHyio BHGopKy 
cxpo^ix sjieicrpoflOB, mm no oOTOMy, mm ipymiaMH, noflany na BBi6paHHHe 

3JieKTpOJIH HMnyjIBCOB HanpH)KeHHH CTpOHHOft BH60PKH, Ha HeBBl6paHHHe 

3JieKTpojpbi - onopHoro Hanp^jKemiH Vo, noaany na ctojiGhobbih ajieicrpoA ypoBHeft 
HanpH^eHHH, sajiaiomHX re mm moie sHaneKHfl upKocra BH6paHHoro ajieMem^ mm 
rpyniibi BbiSpaHHHX sjieMenroB H3o6paH<eHHfl sKpana. 

VcTpoilCTBO COaepjKHT MH05KeCTB0 5jIOKOB 4>OpMHpOBaHHH HMHyjIbCOB 

HanpiDKCHHH fljM cTpoHHHx H cTOJi6uoBbix sjieKTpoflOB 3KpaHa (a lot Of voltage 
pulser units for row and column electrodes) h 6jiok (|)opMHpoBaHHH ypoBHefi 
HanpiDKeHHH mm 6jiok miTaHHH (voltage levels generator unit or power supply 
unit), saaaiomHH ypoBHH Hanp»KeHHH jum apyrnx 6jiokob h jum yKasamaoi 
HMnyjibcoB. 

Bjiok 4)opMHpoBaHHH HMnyjibcoB HanpHHceHHH jum sjieicrpofla sKpana 
coflep^T jiorHHecKHii 5jiok (BJI. logic block, LB), 6jiok npeo5pa30BaHHH ypoBHefi 
HanpH>KeHmi (BUY, voltage changer block, VCB), sjieKxpH^ecKH coe/iHHeHHbiH c 

BJI H 05pa3yi0mHH BMCCTC C HHM oSuXMH 6jIOK 4)OpMHpOBaHHH MOMeHTOB noflaHH 

ypoBHCH Ha BHxoflHOH 3JieKTpofl (commou block timing voltage levels to output 
electrode), h 6jiok BbixojiHbix rpaHSHCxopoB (BBT, output transistor block, OTB), 
sJieKTpHMecKH coeflHHeHHbiH c Bny. BbixoflHOH 3jieKTpofl BBT (OTB output 
electrode) noflcoeflHHeH k sjieicrpofly 3KpaHa. BJI jum crpoHHbix 3JieKTpoaoB 
CBflsaHbi Me>Kay coSoft oahhm peBepcHBHbiM peracTpoM cziBHra (two-way shift 
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register), a BJl jum CTOJi6aoBbix ajieiopoflOB - jxpymu peBepcHBHbiM peracrpoM 
cjiBHra. Bee 6jiokh 3JieKTpjraecKH coejiHHeHbi c 6jiokom iraraHHH. B 6jioKe 

(j)OpMHpOBaHHH HMTiyJIbCOB HanpH^eHHH JJJUl CTOJISUOBMX 3JieiCTpOflOB 3KpaHa, 

ynpaBJiHeMoro b pencHMe asycrpoHHOH Bw6opKH, Bliy MO^er OTcyrcTBOBaTb. B 
3TOM cjiynae BH 3JieKTpHHecKH coeAHHen c BBT HenocpeflcTBeHHO. Ha BxoflHMe 
3JieKTpojibi BJI nonaioT xaicTOBHe HMiiyjibCH h cjTy>Ke6HHe uanpHyKemui (clock and 
control votages). B BJI jum ctoji6uobmx sjieicipoflOB 3KpaHa nocxynaioT xaicHce 
CHTHajibi jxawtihrx (data) or ycrpoHCTBa 4>opMHpoBaHHH hjih o6pa6oTKH jiaHHHx 
(generating or processing information device). 

Oco6eHHocTbK) ycxpoHCTBa HBJwercH KOHCTpyimiBHoe BHnojmeHHe BBT, 
aaziaKDmee oflHHaKOBOcxb 4)opMH BH6pocoB Hanpn^emM o5ohx 3HaKOB Ha niHHe 
3KpaHa. TexHHHecKHM pesyjibxaroM, o5ecneHHBaeMbiM ycxpoHCTBOM, mjuieTCH 
yBejiHHeHHe KOHTpacTHocra h oflHopoOTOcra H3o6pa^eHHH 3a cnex yBejiHHeHHH 
cxeneHH KOMneHcamoi Kpocc-naBOflOK, ziocxHraeMOH npn jno5oM ynpaBJieHHH, ho b 
HaH6ojibineH cxeneHH npn HcnojibsoBaHHH nexBepxoro, nnxoro h mecxoro 
BapnaHXOB paccMaxpHBaeMoro cnoco5a, h BosMo^ocxb yBejiHHeHHH 
6bICXpOZieHCXBHH H pasMcpoB 3KpaHa. 

Ha FIG, 23 H3o5paHceHa 5jioK-cxeMa (block diagram) ycxpoftcxBa ynpaBJieHHH 
3KpaHOM HJiH naHeju>K) SKpana, coaep^aman 6jiok rmxaHHH (voltage levels 
generator) 1, aa^aiomHH ypoBHH Hanpn^eHHH jum apynrx 6jiokob ycxpoHCXBa, h 

6jIOKH 2 H 3 (|)OpMHpOBaHHH HMnyJU>COB HanpH>KeHHH, COOXBeXCXBCHHO, jimi 

cxpoTObix H cxojiGnoBbix 3JieKxpoflOB 3KpaHa (LCD panel) 4. YcxpoftcxBo 
4)opMHpyex CHTHajibi ynpaBJieHHH 3KpaHOM b xom hjih hhom pencHMe Bbi6opKH, 
BKJHOHaH OTycxpoHHyio HJIH HHyio MHorocxpoHHyio. 

BjtoK 2 coflep>KHX MHo^ecxBo KaHajioB ynpaBneHHH 3JieKxpoxiaMH Yl, Y2, 
Yi, YN SKpana, h 6jiok 3 - mho^ccxbo KanajiOB ynpaBJieHHH 3JieKxpojiaMH Xl, 
X2, Xj, Xm 3KpaHa. B Ka^bift, nanpHMep, b i-H Kanaji 5jioKa 2 BKJiioHeH 
JiorHHecKHH 6jiok 5 (LBi) (t)opMHpoBaHHH MOMeHXOB noflaHH ypoBHCH cxpoHHoro 
HanpH^KCHHH Ha BbixonHoii ajieicxpoa Yi, 6jiok 6 npeoGpasoBaHHH ypoBHett (VCBi) h 
5jiok 7 BbixoOTbix xpaH3HcxopoB (OTBi). Bjiok 5 coejinneH c 6jiokom 6, 6jiok 6 
coenHHCH c 6JIOKOM 7, 6jiok 7 coeaHHCH c 3JieKxpozioM Yi. B Ka>KabiH, HanpHMep j-ft, 
KanajT 5jioKa 3 bkjifohch jiorn^ecKHH 6jiok 8 (LBj) o6pa5oxKH CHrnajioB jiannbix h 
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*OpMHpOBaHH« MOMCHTOB HOflaHH ypOBHCft CTOJl6qOBOrO HanpaJKCHHH Ha BblXOilHOft 

3iieKrpo;i Xj h 6jiok 9 (OTBj) bhxoahhx TpaH3HCTopoB, coeiiHHeHHHii c 6jiokom 8 
H c 3JieKTpojxoM Xj. Ha raicroBbie h cjiyjKeSHHe BXOflHHe ajieinpoflH 10 « 11 
5JIOKOB 5 H 8 noflaioT xaicroBHe HMnyjibcu h cjiyjKeGHbie nanpiDKeHJw (clock and 
control votages). Ha HH^opMauHOHHHe exoahmc sjieKrpojm 12 6jiOKa 8 - CHraamr 
aaHHMx (data). Bjiok 5 CBHsaH c GjioKaMH LBi-i h LBi+1 h 5jiok 8 cBHsan c 6;ioKaMH 
LBj-1 H LBj+l coceflHHx KanajioB, cooTBeTCTBeHHo, Ka^HBrii cbohm pesepcHBHHM 
peracTpoM cOTHra, TpHrrepHHe paapaflti KOToporo Bicmo^eHBi b cocraBH 
JiorinecKHx 6jiokob KananoB. 

JIomHecKHc 6JI0KH 5 h 8 4'opMHpyKyr coBOKynHociH HHSKoypoBHeBbix 
HanpH>KeHHH, apeMeHHHe flHarpaMMbi Koxopax o6ecneHHBaK)T 4,opMHpoBaHHe b 
5jioKax 6 H 7 H B 6jioKe 9 ynpaBJiaiomHx HanpiDKCKHft. 

Bjiok 1 4)opMHpyeT oraocHrejibHO HCKOToporo o6mero ypoBHH, KaK 
MHHHMyM, iiHTb ypoBHcft HanpHjKcmiH Vo, Vi, V2. V3 H V4, cpeflH KOTopbDc' Vo - 
ypoBeffi, onopHoro Hanp^KCHHa, noaasaeMHii Ha 6jiokh 2 h 3, Vl h V4 - ypoBHH nm 

CTpOHHHX HMnyjIBCOB BH6opKH, nOflaBaCMHe Ha 6JI0K 2, H V2 H V3 - ypOBHH JUIfl 

CTOJI6UOBHX HMnyjBbcoB HanpflHceHHH, noflaBacMwe Ha 6jiok 3. SHanemw ypoBHeft 
HanpH^eHHH oGecnexmBaioT paBCHcxBo aecojooimix sHaqenHft pasHocxeft 

|Vl-Vo| = |V4-Vo| H |V2-Vo| = |V3-Vo|. CoBMCCTHO C BpeMCHHBIMH 

AHarpaMMaMH ynpaBJiaromax HanpHJKCHHH, cooTBeTCTByromHMH cnocoGy 
ynpaBJicHHa, ohh oGecneHKBaroT 4)opMHpoBaHHe na Hnemcax SKpana 3HaHeHHft 

KB.CKH B paGoHCM flHanaaOHC JIHHaMHHeCKOH BOJIbTKBaapaX-HpKOCTHOH 

xapaKTcpHCTHKH 3THX iiHecK (FIG. 15, crmoniHaH KpHBa«). BojmTKBaapar-HpKocTHaH 
xapaKTcpHCTHKa iPiecK, aa^aBaa SHaneHHe KOHrpacTHocxH h BejnrmHy Nmax, 
25 onpe^tejiflCT KaiecxBo H3o6pa»ceHHH SKpana. 

OflHH H3 ypoBHCH fljw CTOJi5uoBbix HMHyjiBcoB HanpH>KeHHH, HanpHMcp, V2, 
MOJKeT 6HTb noflaH na 6jiok 2 fljw HHSKoypoBHeBoro nHranHH 6jiokob 5 h 6. 

Bo3MO)KHaH CTpyKxypa 6jioKa 7 noKaaaHa Ha FIG.24. CHrHajibi or VCBi 

SaaaiOT MOMCHTbl nOflKJIK)HeHHH K BblXOflHOft IDHHC ypOBHeft HanpHJKeHPW Vo, Vl 
30 HJIH V4. 

CrpyKTypa 6jioKa 9 Majio OTJiHHaercfl or crpyKrypbi 6jioKa 7. FjiaBHoe 
OTjTHHHe cocTOHT B aaMCHc ypoBHcK HanpH>KeHHfl Vl Ha V2 H V4 Ha Vs. 
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OflHHaKOBOCTb 4)OpMbI BH6pOCOB KpOCC-HaBOJlKH o50HX 3HaK0B peajiH3yeTCH 

BBejaeHHCM b OTB TpaHSHCTopoB (nanpHMep, 13, 14, 15 h 16 Ha FIG.24), 
BbinojfflCHHHx 3ajxaEomHMH Ha BbixoiiHbrx 3jieKTpoflax OOTHaKOBhDc mm 5jih3khx k 

O/lHHaKOBbIM, C OTKJIOHeHHeM HC 6oJiee 10%, 3HaHeHHH BblXOflHMX COnpOTHBJICHHH 

5 npH noflKjnoHeHHH k BhDCOflHOMy ajieicrpozry Toro hjih HHoro ypoBHH Hanp>i^eHHH. 

yKasaHHHH npH3HaK BOIUIOmCH B OTB n0A05paHHMMH COOTHOmeHHHMH 

pasMepoB 3JieMeHTOB cTpyKrypbi TpaH3HCTopoB Ha KpHcraJuie kpcmkhh (juranbi h 
inHpHHbi Kanajia, tojuiihhh noflsaTBopnoro oKHCJia, h T.n.). 

Bo3Mo^anj rpy/iHOCTH HsroTOBJieHHH Ha ruiacTHHe kpcmkhh TpaH3HCTopoB 
10 pa3Horo THna npoBOflHMocxH c xapaKTepHcxracaMH, o5ecneTOBaiomHMH 6jiH3Koe 
cooTHomeHHe conpoiUBjieHHH TpaH3HCTopoB B OTanasoHc xeMneparyp. ^jm 

yCTpaHCHHH 3THX TpyflHOCTCH H RJlfL yBeJIHHCHHH TOHHOCTH KOMnCHCaUHH KpOCC- 

34)(|)eKTOB B ztpyroM BoiuiomeHHH OTB napajuiejibHo ochobhlim TpaH3HCTopaM (13, 
14, 15 H 16 Ha FIG.24 h FIG.25) BBe^eHbi AonojnnrrejibHHe TpaH3HCTopbi (17, 18, 
15 19 H 20 Ha FIG.25). TpaHSHcxopti 17 h 18 BBcjieHbi juih nojicxpoftKH BejiHHHHbi hx 
o6mero c xpaH3HcxopoM 13 conpoxHBJicHHH, HSHanajibHo HccKOJibKo saBbimeHHoro 
no cpaBHCHHio c conpoxHBJieHHCM xpaH3Hcxopa 14, jio nocTrnKemm paBCHcxBa 
BejiHHHHe conpoxHBJieHHH xpaH3Hcxopa 14. TpansHcxopbi 19 h 20 BBeacHbi fljw 
aHajiorHHHOH noflcxpoftKH hx o6mero c xpaH3HcxopoM 15 conpoxHBJicHHH noa 
20 conpoxHBJicHHe xpansHcxopa 16, HflenxHTOoro xpansHcxopy 14. J^onojiHHxejibHbie 
3JieKxpoflbi 21 H 22 (tailoring voltage electrodes) HBJunoxca o6mHMH 3JieKxponaMH 
mm 6JIOKOB 7 HJIH 9 ycxpoHCXBa ynpaBJicHHH. riocjie nojicxpoHKH npoBoziHMOcxH 
xpaH3HcxopoB 17 H 19 nofl6opoM noxeHUHajioB Ha 3JieKxpoaax 21 h 22 3xh 
xpaH3HCXopbi ocxaBJimox bo BKJUOHeHHOM cocxoHHHH. TaKHM o6pa30M peajiH3yexcH 
25 peryjiHpoBKa, no;icxpoHKa h nojmep>KaHHe ojiHHaKOBocxH BbxxoflHbix 
conpoxHBJieHHH npH noflKJHOHCHMH jDoSoro ypoBHH HanpH^cHHH K jno6oMy 
BbixoflHOMy 3JieKxpofly (bo bccx Kanajiax ^paHBepoB). 

Bjiok 9 c zionojiHHxejTbHbiMH xpaH3HcxopaMH Mo>Kex oxjmMaxbCH ox 5jioKa 7 
(FIG.25) saMCHaMH ypoBHeft HanpH>KeHHH Vl na V2 h V4 na V3, 
30 ITpoxoxHnaMH cezibMoro xexHHMccKoro pemeHHH cjiy>Kax ycxpoftcxBa 

ynpaBJieHHH 3KpaHaMH, npHBezieHHbie b naxenxax Rim cnoco5oB-npoxoxHnoB, 

COZiep>KamHe BblXO^Hbie XpaH3HCXOpbI, 3JieKXpHMeCKH COe/IHHeHHbie C BblXOJIHblMH 
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SJieiOpOflaMH. OflHHKO B HHX OTCyTCTByiOT npHSHaK OflHHaKOBOCTH Urni 6JIH30CTH K 
OflHHaKOBOCTH, C OTECJIOHCHHeM He 6oJiee 10%, 3HaHeHHH BfcDCOflHMX COnpOTHBJICHHH 
TpaH3HCTOpOB, nOflKJIIOqaiOmHX K BHXOflHOMy 3JieKTpOfly TOT HJIH HHOfl ypOBCHb 

HanpH^eHHfl. 

K BocbMOMy TexHHHecKOMy pemcHHio othochtch ceflbMoft BapHanr cnoco6a 
ynpaBJieHHfl 3KpaHOM, coflepHcamHM nanejib. nanejib coflepjKirr 
>KiWKOKpHCTajuiHMecKHii MaTcpHaji, pasMemeHHHii Meymy noflJio»cKaMH, Ha oflHofl 
H3 KOTopHx pacnojiojKCHH cTpoHHHe sjieKTpoflH H Ha BTopoii pacnojio>KeHM 
CTOJi5HOBHe 3JieKTpoflH. Meacoy crpoHHbiMH h ctoji5hobhmh ajieicrpoflaMH b 
MecTax Hx nepeKpemHBaHHH pacnojio)KeHH 5rHeHKH-<i)opMHpoBaTejra ajicMCHTOB 
H3o6pa>KeHHfl 3KpaHa. CTpoHmje 3Jieicrpoflw Bfci6HpaioT uoo^cpemo no onnoMy 
luiH ipyimaMH, Ha BH6paHHHe sjieicrpoabi noaarox HMiiyjn»CH Hanpfl>KeHHH 
crpoHHOH BH5opKH, Ha HeBH6paHHHe sjieinpoflBi - onopnoe Hanp^KCHHe Vo. Ha 
cT0Ji6HOBbiH ajieKTpofl noaaioT HMnyjibcbi HanpHacemw, coflepacamHe ochobhhc 
15 ypoBHH HanpH^CHHfl, saflaiomHe HOMHHajiBHHe SHaHeHHH kb.ckh na OTemcax, h 
flonojfflHTejibHHe SHaqamne ypoBHH pasHoro sHaKa, oflHHaKOBoro MOflyjw 
otkjiohchhh ot Hanp»KeHHH Vo h nocTo>iHHoft ararejiBHocTH (tni/2). 

AonojnnrrejibHHe ypoBHH 3aflaiOT Majio HSMCHHiomyiocH bo bpcmchh h Majio 
sasHCflmyio ot HSMeneHHii crajKexa H3o6pa)Kemw cocTaBJwromyio napasHTHoro 
OTiaioHeHHH kb.ckh Ha (ij)-fl iraeftKe ox HOMHHajibHoro SHanenHH, B03HHKaK)myK) h3- 
3a HCKajKCHHa 4)opMH cxojiSHOBbK HMnyjibcoB B npoHecce hx pacnpocxpaHeHHH no 
flJiHHHbiM raHHaM. 3x3 cocxaBJKDomaH, oGbPfflo oxpHHaxeJibHoro sHaKa, Bospacxaex 
no MOflyjno no Mepe BospacxaHHa paccxomnw ao Mecxa nojiaTO na cxoji6noByK) 
numy HMnyjmcoB ynpasjiHromero HanpHJKemw. AHajiorHHHbie oxKnoHeHHH kb.ckh, 
5 co3flaBaeMbie HCKajKCHKHMH HAuiyjibcoB Ha CTpoTOoft uiHHe, TOJKc Majio saBHCflx ox 
cK)5Kexa. noaxoMy napasHXHoe oxKnoHCHHe xcKymeft iipKocxH jiroGoro ajieMCHxa 

H305pa)KeHHH ox HOMHHara>HOrO SHaHCHKH, BbOBaHHOe yKasaHHblMH HCKa>KeHHHMH, 

saBHCHx, B ocHOBHOM, xojibKO OT Mccxa pacnojiojKCHHH sjicMCHxa Ha sKpane. 

HoBOH oco6eHH0cxbK) cnocoGa otjihcxch flonojiHHxejibHoe 4)opMHpoBaHHe 
HanpH>KeHHH KOMnencauHH Vcom(i) fljw cxpoHHbix sjieKxpoaoB. HanHHaii c 

HCKOTOporO, H/HJIH flOnOJIHHXejIbHOC (i)OpMHpOBaHHe HanpH>KeHHH KOMnCHCaUHH 

VcomO) ilJW cxoji6noQbix 3JieKxpoaoB, nanHHaH c apyroro HCKoxoporo. SHanenHH 
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Hanp>DKeHHH KOMncHcauKH Vcom(i), hjih hx fljiHrejibHocxb, ycTaHaBJiHBaioT npn 
3TOM juiH Kancaoro crpoHHoro 3JieKTpona onpeflejieHHofl, nanpHMep, pacHexHo hjih 
3KcnepHMeHTajibHo, BCJiHHHHbi, cnocoSnoH CKOMncHCHpoBaTb HSMeHCHHe KBajipara 

CKH HHeCK, BblSBaHHOe HCKaHCeHHHMH (|)OpMH CTOJl6uOBhIX HMHyJIbCOB HanpH^eHHH 

B npouecce hx pacnpocxpaHeHHH no cTOJi6qoBbiM niHHaM. AnajionraHO, sHaHCHHa 
HanpH^eHHH KOMnencauHH Vcom(j), hjih hx AnHxejiBHocTb, ycTanaBJiHBaioT juin 
Kancaoro ctojiGuobofo sjieicrpofla onpeaejieHHOH BCJiHHHHbi, cnocoGnoH 
CKOMneHCHpoBaxb H3MeHeHHe KBajxpaxa ckh hhcck, BHSBaHHoe HCKa^eHHHMH 
4)opMbi CTpoHHbDc HMiTyjibcoB HanpH^eHHH B npoiiecce HX pacnpocTpaHCHHH no 
cxpoHHbiM nnmaM. Ka^g^oe nanpHHCcHHe Vcom(i) nojiaiox na i-ft cTpoMHbiH 
sjieKTpofl B TCHeHHe HHTepsajia tc, BBOjmMoro b HHTepBaji bpcmchh Kajipa 
flonojiHHTejibHo K HHCJiy N HHTepBanoB Bbi6opKH Tr, hjih b TeneHHe nacxH tc, hjih b 
xeneHHe jiByx hjih 6ojiee mrrepBanoB tc. Ka^icnoe HanpK^eHHe Vcom(j) noj^aiox na 
j-H cxoji6noBbiH 3JieKxpofl B xencHHe flpyroro BpeMCHHoro mrrepBana tc, BBoj[mMoro 
B HHxepBan BpeMCHH Kaapa aHanorHHHbiM oGpesoM, hjih b xeneHHe ero nacxH, hjih 
B xeHCHHC jUByx hjih Gojiee flpyrnx xaicHX HHxepBajioB, Ha cxojiSuoBbie h cxpoHHbie 
3JieKxpoflbi, CBo6oflHbie ox nojiann na hhx HanpHHceHHii Vcom(i) h Vcom(j), b 
xeneHHe yKaaaHHbix HHxepsajioB tc nojxaiox onopnoe Hanpn^eHHe Vo. Bmccxo 
Hanpii^eHHH Vo mo^echo noflaBaxb KBasHonopnoe Hanpa^eHHe, hjih KBaaHonopnoe 
HanpKHceHHC b cpejiHeM, hjih hx KOMGHHamm, b x.h. hx KOM5HHaiiHH c 
HanpH^eHHCM Vo. 

floCXOHHCXBaMH XeXHHHCCKOrO pemCKHH HBJUnOXCH nOCXOHHCXBO 3HaHeiniH 

KOMncHCHpyiomero HanpHHCCHHH jum Ka>icnoro 3JieKxpoaa h Gojibraoft flnanaaoH 

OXKJIOHeHHH KB. CKH yKasaHHOFO BHJXa, noaaaiOmnXCH 34)4>eKXHBH0H KOMHCHCaUHH. 

Bo3Mo^aH 4)opMa BpeMeHHwx flnarpaMM cxpoHHbix HMxiyjibcoB, 
cooxBexcxByK)mHX paccMaxpHBaeMOMy cnocoSy, noKasana na FIG. 26. Ha 4)Hrype 
noKasaHbi HMnyjibCbi BbiSopKH Vr, noziaBacMbie na nepBbift, i-ii, (i-*-m)-H h N-h 
cxpoHHbie 3JieKxpojibi B xcHCHHe AByx KajipoB, ecjiH npeanojiaraexcH ojiHocxpoHHaH 
Bbi5opKa, HJIH jiByx nojieft, ccjih npejinojiaraexcH JiBycxpoHHaH Bbi6opKa, h 

HanpH^eHHH KOMnencauHH 5Vi, 5Vi+m, 5VN pasHoii BCjiHHHHbi, nojiaBaeMbie b 
xeHCHHe jionojiHHxejibHbix HHxepBajiOB tc na bcc noKasannbie cxpoHHwe 3JieKxponbi 
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(KpoMe nepBoro) oflHOBpeMCHHo. Ha j-ii cT0Jl6^0BHft sjieirrpofl npH 3tom, kok h Ha 
Bce flpyrne CTOJi6uoBhie sjieiopoflu, b TCHeroie tc noflaercH onopHoe HanpjDKeHHe 
Vo. Bhc HirrepBajioB tc he CTOJiGwBHe sjieinpoflH noflaiarcH HanpjuKeHHH, 
sajiaioiiiHe to hjih HHoe H3o6pa»eHHe. 

BapHaHTH noflaHH HanpHJKCHHft KOM^eHca^HH oOTHaKOBofl aMmiHiyflw h 
pasHoii jumrejibHocTH na crpoHHHe ajieiapoflM, a xaioKe BapHairra noaaiH 
HanpHHceHHft KOMnencauHH na cTOJi6uoBHe sjieicrpoflbi b reieHHe apyroro mm 
flpyrax flonojiHHTejn.HHx HirrepBajioB tc. He noKaaaHHbie na FIG.26, Moiyr Gfirn, 
CHHTe3HpoBaHH, Ha ocHOBaHHH CKasaHHoro, no anajiorHH. 

3HaHeHHfl Moayjiefi ynpaBJwiomHx nanpiDKemrii (Vro2 h Vco2), 
o6ecneHHBaK)mHe paccMarpHBaeMHM cnoco6oM Koppeianoe ynpaBJicHHc axpanaMH 

C MHHHMajIbHO B03M0»CHHM flJIH flaHHOro THna BH6opKH SHaHCHHeM NmaX, paBHUM 

Nmaxo, mo>kho onpeflejnrrb h3 BHpajKerorii (28). (29) h (30). BejnraiHa Nmaxo 
MoaccT 6MTb npH 3TOM onpeflejicHa h3 BLipaMceHHH (31). 

npoTOTHnoM TexHiiqecKoro peraeroM cjiyjKHT cnoco6 ynpaBJieHHJi HM )KK 
3KpaHOM no naTcmy CIIIA N 5.151,690 ^npuBi Seiko Epson (ncTBepTHft cnoco6- 
npoTOTHn). coflepTKaniHH b nepBOM nymcre 4)opMyjn>i cjieflyionme npH3HaKH: 

- HcnojiBsycTCH oflHocTpoHHaH Bi>i6opKa; 

- flonojnfflTejn.Ho k nepnofly bpcmchh noaaHH na sneicrpom anpana 
Hanp>DKeHHH, <i)opMHpyronnix H3o6pa»eHHe. otboajit nepnoa BpcMCHH, b reieHHe 

KOTOporo XOTH 6h HaCTHTOO KOMnCHCHpyiOT HeOflHOpOjmoCn. H306pa3KeHHH, 

BosHHKmyio b npeflmecTByioniKft nepnofl speMeHH; 

- BO BpcMH flonojraHTCJibHoro nepHOfla BpcMCHH Ha crpoHHHe sjieiopoflbi 
Hanp>i)KeHHe Bbi6opKH He no^aioT. h Ha ohhh mm na 6ojitniee hhcjio ctojiGhobhx 
3JieKTpoflOB noflaioT HanpH>KeHHe, HyjKHoe xora 6bi jum HacTHHHOft KOMneHcanmi 

HeOflHOpOflHOCTH, BOSHHKUieil H3-3a TOro HJIH HHOrO CKKKCTa H3o6pa>KeHH>I B 

npeamecTByroiUHH nepnofl BpcMCHH. 

Jlsin peajiHsauHH SToro cnoco5a bo BTopoM saBHCHMOM nyHicre <})opMyju,i 
H3o6peTeHHii npoTOTHna npeztJiaraerca ycxaHaBJiHBaxb zuwrejibHocTH HanpnjKeHHH 
KOMnencaiwH, noaaBaeMoro na cTOJi6uoBbitt sjieicrpoii, b 3aBHCHMocTH or HHcjia 

HBMCHeHHH MC^y Hanp^DKCHHHMH «On» H "off' Ha 3TOM sjieKTpofle 3a 

npefluiecTByiomHii nepHo;i HeBbi6opKH crpoTOoro ajieicrpofla. 
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^HarpaMMH cxpoHHoro h cTOji5uoBoro HanpH>KeHHH no cnoco5y-npoTOTHny 
noKaaaHH Ha FIG. 9. Hanpn^cHHe Vri nonaexcH Ha ctpohhhh sjieicrpoji Yi 3KpaHa, 
HanpiDKCHHc Vcj - Ha ctojiGuobmh sjieicrpofl Xj 3KpaHa, HanpH>KeHHe Vij 
npHJioHceno k sncKrpojiaM (ij)-H hhchkh. Vol h Vo2 - aHaHCHHH onopnoro 
HanpH^cHHH B coceflHHX Kajipax. Flo oKOHHamra nepHOjia bh6opkh bccx crpoHKbix 
3JieKTponoB b xeneHHe nonojiHrnrejibHoro bpcmchh tc Ha sjieicrpoji Xj noztaexcH 
KOMnencHpyiomee Hanpn^eHHe, jmHTejn>HocTb Koroporo aaBHCHx or HHCJia 
H3MeHeHHH HanpH^cHHH Ha 3JieKTpozie Xj B npeamecTByiomHH nepHOfl. 

CezibMOH BapHaHT cnoco6a OTjraHaexcH or cnoco6a-npoTOTHna: 

- HajiHHHeM npH3HaKa mhofoctpohhocth bhGopkh, 

- npHMeHCHHCM cpeflCTB, HanpHMep, flonojnmxejibHbix KBa3HonopHbix 
ypoBHCH HanpH^eHHH, nojiaBacMbix na CT0JI6^0BbIe sjieiopoflH, cosnaiomHX 

HesaBHCHMOCTb BKJiaZia HCKa^CHHH (|)OpMbI HMUyjIbCOB, BOSHHKaiOmHX npH HX 

pacnpocTpaHCHHH no nmnaM 3KpaHa, b BejniTOHy kb.ckh na otchkc, 

- noflaneH HanpK^ceHHH Vcom(i) na i-fi cxpoHHbm 3JieKTpo;i jsjm KOMnencanHH 

BJniHHHH HCKa^eHHH HMHyJIbCOB, paCHpOCXpaHHIOmHXCH no CTOJl5lZOBOMy 

3JieKTpofly, 

- no^aneH Hanpn^eHHH Vcom(j) na j-ft CTOJI6^oBbIl^ 3JieKTpo;i jum 
KOMnencauHH bjdwhhh HCKaHceroiH HMnyjibcoB, pacnpocxpaHHioniHXCH no 
CTpOTOOMy 3JieKTpoziy, 

- OTCyXCTBHCM CBHSH BCJIHHHHbl H ZUIHTeJn^HOCTH HanpK^CHHH KOMnCHCaUHH 

Vcom(i) H Vcom(j) c cjo^ctom na 3KpaHe b npezunecTsyioraHH ucpnoR speMCHH. 

CejxbMoA BapnaHT cnoco6a yBejinHHBaex ojiHopoflHOCTb h KOHxpacTHocTb 
H3o6pa>KeHHH H no3BOjmeT yBCJoraHBaTb GbicTpoAeftcTBHe h pasMepbi 3KpaHa. 

K ncBHTOMy xexHHHecKOMy peuieuHio oxhochxch BOCbMOH BapHaHx cnoco6a 
ynpaBJiennH 3KpaHOM, conep^amHM nanejib, coflep^amyio hojuio^kkh, 
coziep>Kamyio mmKOKpHcxajuiHHecKHft MaxepHaji, pasMemcHHbm M^msy 
nonJio^aMH, na oahoh m3 Koxopbix pacnojio^KCHbi cxpoHHbie 3JieKxpoflbi h na 
BxopoH pacnojioHceHbi cxoji5uoBbie 3JieKxpoztbi, Me>Kny cxpoHHbiMH h cxoji6uoBbiMH 
3jieKxpoAaMH B Mecxax hx nepeKpemHBaHHii pacnojio^eHbi KMemcH-4)opMHpoBaxejiH 
3JieMeHXOB H3o6pa>KeHHH 3KpaHa. CxpoHHbie 3JieKxponbi BbiGHpaiox noonepenHo no 
onHOMy HjiH rpynnaMH, na Bbi6paHHbie sjieKxpoflbi noAaiox HMnyjibCbi HanpH>KeHH>i 
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crpoHHOH BH60PKH, Ha HeBH6paHHHe 3^eKTpom.i - onopHoe Hanp^KCHHe Vo. Ha 
cTOJi6«oBHft sjrcKTpoa no^^aKXT HMnyjiBCEi HanpH^cHHH, co«ep>KamHe ocHOBmae 
ypoBHH Hanp>,>KeHHH, aa^taiomne HOMHHajiBHne aHaneHHH kb.ckh na HHemcax h 
AonojiHHTe^iBHMe sHanamHC ypoBHH pasHoro 3HaKa, ozoiHaKOBoro Moj^m 

5 OTIOIOHCHUH OT Hanp^KCHHfl Vo H nOCTOHHHOH flJlHTejIbHOCTH (ixn/2). 

aonommrcm.uMe ypoBHH aa^aior Majio H3MeH«K>myiocH bo BpeMCHH h Ma^o 
3aBHCHmyK> OT H3MeHeHHfi cioHcexa H3o6pa>KeHHH cocnaB^myK, napa3HTHoro 

OTKnOHeHHH KB.CKH Ha (i,>ft HHe&Ce OT HOMHHa^HOrO 3Ha,eHHH, B03HHKaK>myK> H3- 

3a HCKaHceHH.1 *opMH cTo:i6«oBi« HMny^coB B npouecce hx pacnpocTpaHeHHa no 
fl^iHHHHM inHHaM. HosTOMy napa3HT«oe oTioioHeHHe TCKymeft npKocm ^oro 

S^eMCHTa H306pa>KeHHH OT HOMHHamHOro 3Ha^eHHH, BH3BaHHOe yKa3aHHHMH 
HCKa^KeHHHMH, 3aBHCHT, B OCHOBHOM, TO^IBKO OT MCCTa paCHO^OHCCHHH SJICMC^ Ha 

3KpaHe. 

HoBoft oco6eHHoc7i.K> BapHaHTa cnoco5a hb^ctch flono^nmremHoe 
*opMHpoBaHHe Hanp^KeHHft KOMnencayHH VcomCi) jvui CTpo^ ajieKipo^oB 
HaHHHaH c HeKOToporo. 3HaHeHHH HanpHHccHHH KOMncHcamm Vcom(i) mm hx' 
fl^mremHocTB npH stom ycxaHaB^mBaioT Ka>Kaoro cipoHHoix) ajieicipoiia 
onpeziejicHHoft, nanpHMep. pacerao h;ih 3KcnepHMeHTajn>Ho, Be™n.i. Be^iHHHHa 
flo;i>KHa 6HTB TaKOH, ,To 6yflyHH cjioHceHHOH B onpeaejieHHoe BpcMH, bo BpeMa 
BH60PKH i-ro 3^eKTpo«a, CO 3HaHeHHeM cTpoHHoro Hanp«KeHHH mn, Ha^o^cHHofl 
Ha 3HaHeHHe cTpoHHoro HanpnmeHHH, noziaBaeMoro „a i-fi a^eiapofl, oHa Moriia 6bi 
cKOMneHCHpoBaTB yMCHBuieHHe KBa^paTa ckh nneeK. cBH3aHHHx c i-M ctpohhhm 

3^eKTpoZIOM, BH3BaHHOe HCKa^KeHHHMH (fjopMBI CTOJl5«OBBDC HMTiyjIBCOB 

HanpHHccHHH npH hx pacnpocTpaneHHH no cTojiSnoBOMy sjieiopoziy. 

B03M0H<HaH djopMa BpeMCHHBrX AHarpaMM CrpOHKBIX HMny^lBCOB, 

cooTBeTCTByiomHx paccMaTpHBaeMOMy cnocoGy, noKasana na FIG.27. 

Ha 3Toft 4,mype noKaaam.! HMnyjiBCH bhGopkh Vr, noziaBaeMHe na nepBMli, 

l-fi, 0+m)-ft H N-H CTpOHHHe 3J,eKTpOflBI B TeHCHHe flByx Ka^ipOB HJIH flByX noJICH, H 

Hajio>KeHHBie na hhx HanpH>KeHHH KOMncHcauHH 5Vi, SVi+m, 5VN pasHofi 
Be^HHBi. H3o6pa>KeHHB,e nyHKTHpoM. J^HarpaMMa Vcj OToGpancacT nomny na j-H 

3JieKTpOiI CTOJiGnOBBIX HanpH>KeHHft. 
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IlpoTOTHnoM paccMarpHBaeMoro xexHiraecKoro pemcHiM cJiyHorr cnoco6 
ynpaBJieHHH FIM TKK sKpaHOM no naTemy CIIIA N 5,151,690 4)hpmbi Seiko Epson 
(HexBepTBift cnocoG-npoToran). 

B jionojffleHHe k oxjnraHHM ceflbMoro BapHanra cnoco6a ynpasjieHMH or 
HCTBepToro cnoco6a-npoTOTHna, BocbMOH BapHanr cnoco6a He cojiep»cHT raicHce 
yKaaaHHoro cpeaH npHsnaKOB npoTOTraia flonojnniTejibHO oxBoaHMoro HHrepBana 
BpeMCHH juw noflaiH Ha cTOJi6uoBHe sjieicrpoau HanpHMceHHH KOMncHcamm. 

JlocTOHHCTBOM paccMaTpHBaeMoro TexHBraecKoro peraeHHfl HBJiHercH 
nocTOHHCTBo SHaHCHHft KOMneHCHpyiomero HanpaMceHHH msi Ka>Kaoro ajieicrpofla h 

50JIbm0H ilHanaaOH OTiOIOHeHHft KB.CKH, BHSBaHHHX HCKa>KeHHHMH 4)0pMH 
CT0Jl6U0BbIX HMnyjIbCOB, KOTOpbEft MO>KeT GblTb CKOMnCHCHpOBaH. npH 3TOM HC 

Tpe6yeTCH otbootti, oTflejibHHe HHTepsajiBi KOMncHcauHH (to) b nepHOfle bpcmchh 
Kaapa H j^cjiHHHBaTb BCJiHHHHy Nmax sKpana. 

BocbMoft BapHaHT cnoco6a yBejuraHBaer OOTopoiiHOCTb h KOHTpacraocTb 
H3o6pa>KeHHH H no3BOJiHeT yBejnriHBaTb 6bicTpoz(eHCTBHe h pasMepw sKpana. 

K AccflTOMy TexHHHecKOMy pemeHHio othochtch flCBHTbiH BapHaHT cnoco6a 
ynpaBJicHHH sKpanoM, conep»camHM nanejib. rianejib coflepMorr pacnojioHceHHHe 
flpyr HanpoTHB apyra nofljioKKH, na ojmoii h3 Koxopbix pacnojio^cHH cxpoHHbie 
ajieKxpojibi H Ha Bxopoii pacnojioaceHbi cxojiSHOBbie aJicKxpoflbi. Meymy crpoHHbiMH 
H cxoji6hobmmh sjieKxpoflaMH B Mecxax hx nepeKpemHBaHHH pacnojiOHceHH snePaca- 

4)OpMHpOBaTeJIH aJieMCHXOB H306pa>KeHHH 3KpaHa, CBCTOBHe hjih onxHHecKHe 

xapaKxepHCTHKH Koxopbix onpeaejiHioTCH BejiHTOHoii npHJiomeHHoro k sjieiapoaaM 
KB.CKH. B H3BecTHbix naccHBHo-MaxpHqHbDc anpanax fn&Paoi, pacnojioHceHHHe 
Meymy 3JieKTpoflaMH, sanojiHerai ^cHflKOKpHcxajuniHecKHM 

cynepTBHCXHCMaxKHecKHM MaxepHajioM. 

Ha sjicKxpoflbi noflarox HMiryjibCbi HanpH^ccHHH njisi saaanHH na ^HeftKax 
Hy^cHbix sHaHCHHH KB.CKH. OflHaKo flerpaflauHH ^opMbi ynpaBJiOTomHx HanpHJKCHHH 
no Mepe hx pacnpocrpaHeHHH Baojib ajieKxpoaa npHBOflHT k napasHTHOMy 

HSMeHCHHR) SHaHCHHH KB.CKH Ha yflaJlCHHblX OX KOHna SJICKXpOfla HHCHKaX H K 
HCKa)KeHHHM CBCXOBblX VUIK OnXHMeCKHX XapaKXCpHCTHK SJieMeHTOB H306paMCeHHH, 
CBHSaHHblX C 3THMH HHCHKaMH. 
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PaccMaTpHBaeMHft sapHaHT cnocoSa npeOTasHaneH jim 6opb6H c BpejiHHM 
BJiHHHHeM HCKa)KeHHft 4>opMH HMiiyjiBcoB Hanp^KeHHH Ha 3Jieicrpojiax, no 
cymecTBy HBjwK>mHxcfl mmiHrnm mmiimm, h c 3<^^oktom noHBjicHHii cbctjmx 
miH TeMHHX "TCHeft" sa KpyrmopaaMepHUMH H3o6pa)KemiHMH, nepea, uor h Haa 

HHMH H3-3a HSMCHeHHH SHaHCHHH eMKOCTCH HHCeK, 3aBHCHIimX OT TeKyiQHX 

3HaHeHHi4 KB.CKH Ha ^CHKax 3KpaHa. npHHeM napa3HTHue s^cktu, CBHsaHHHe c 

H3MeHeHHHMH CMKOCTCft, flO CHX HOp S^^eKTHBHO He ycipaHHnHCb H3BeCTHHMH B 

ypoBHe TexHHKH npHCMaMH. TexHH^ecKHM pe3yjii>T^TOM ;ieB>n-oro BapHanra 
cnoco6a hbjmkjtch yBeimneHHe oflHopoflHocra h KOHTpacTHocra H3o6pa«eHHH h 

B03M0>KH0CTb nOBbimeHHH 6HCTpOfleHCTBHH H pa3MepoB 3KpaHa. 

Oco6eHHocTb flesOToro BapHanra cnoco6a coctoht b *opMHpoBaHHH h 
noflane Ha 3JieKTpoflbi wm nraHbi 3KpaHa, paccMaxpHBaeMHe KaK anHHHbie nmmn, 
HMnyjibcoB HanpHHceHHii onpeaejieHHOH (JjopMbi. OopMa HMnyjibcoB o6ecneHHBaeT . 

Ha HHCHKaX, CBH3aHHHX C flJIHHHOH JIHHHeH, BO-nepBbDC, 3aflaHHe HyjKHblX 3HaHeHHfi 
KB.CKH H, BO-BTOpbDC, CaMOKOMneHCaiWK) napa3HTHbIX H3MeHeHHfi KB.CKH, 

Bbi3biBaeMbix HCKa>KeHHHMH 4)poHra H cnaaa HMnymcoB npH pacnpocrpaHeHHH hx' 
no jmmm, b t.h. HeoflHopoflHoii. Uoji *poHTOM h cna^oM HMnyjibca noHHMaercH 
3flecb nepenaa HanpH^eHHH, cooTBCTCTBenHo, ox onopnoro nanpajKemw (Vo) na 

3JieKTpOfle, H B CTOpOHy HanpH5KeHHH Vo. 

nepexoflHHH nponecc nepenafloB Hanp^Kennft b ajkhhoh jmmm mojkct 
amipoKCHMHpoBaTbCH KaK 3KcnoHeHnHam>HbiH. Upn ojoraaKOBOH jum (jjpoHTa h 
cnaaa hoctokhhoh speMeHH T(ij), 3aBHc«meH ox Mecxa pacnojiojKenHH hhcck (ij) Ha 
JUiHHHOM ajicKxpoae, ynpaBJunomHH HMnyjibc cxyneHHaxoii *opMbi, c 
npoMejKyxoHHHMH nepenaaaMH HanpaHcerow na (JjpoHre h nojioHKaMH Me^Kny hhmh, 
Mo>Kex 3aaaBaxb BejiHMHHy yMeHbinemiH kb.ckh na imeftKe ajicKxpofla, paBHyio hjih 
noHTH paBHyio BejiHHHHe yBejiHHCHHH KB.CKH Ha 3XOH HHeHKe, co3aaBaeMofi cnaaoM 
3Toro HMnyjibca. Jljm caMOKOMneHcauHH napasHXHbix H3MeHeHHH kb.ckh ^opua 
4)poHTa HMnyjibca floji>KHa o6ecneHHBaTb Heo6xoflHMyK). npHMcpHo oxpoe 

yMCHbUieHHyiO. BeJDWHHy H3MeHeHHH KB.CKH Ha HHeftKe no CpaBHCHHK) c 
30 BejIHHHHOH, C03flaBaeM0ft 06brHHbIM KpyxWM ({jpOHXOM. 

npHMepbi BpeMCHHbix aHarpaMM ynpaojwwmHX HMnyjibcoB co cxyneHHaxoH 
dJopMOH 4,poHxa. npexepneBiuHX HCKa>KeHH;i b npouecce pacnpocxpaHCHHH no 
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jUTHHHOMy 3JieKTpojiy, H3o6paHceHbi Ha FIG. 28. IloKaaaHLi 4>P0hth h cnaaw 
HMiiyjibcoB pasHoro snaKa oxHocHreJibHo ypoBHH onopnoro HanpiMceHHH Vo. 

HMIiyJIbC Vl MO^CT no HCTHpeX pa3 yMCHbUIHTb BCJIHHHHy napa3HTHHX HSMeHCHHH 
KB.CKH no CpaBHCHHK) C BCJIHHHHOH, COSflaBaCMBIMH o6HHHfctIMH np^OyrOJIbHMMH 

HMiiyjibcaMH. HMiiyjibc V2 c nsyMsi cryneHbKaMH Ha <|)poHTe cnoco6eH 
npaKTHHecKH nojmocTbio HeHTpajmaoBaxb HCKa^eHHfl kb.ckh, ecjra aJraxejibHOCTH 
nojiOHCK HanpjDKCHHH Ha cryneHbKax o6ecneHHBaK>T jiocxaTOHHoe saryxaHHe 
nepexoOTbix npoueccoB b zuihhhoh jihhhh. 

CoBMCCTHoe HcnojibsosaHHe paccMaxpHBaeMoro BapnaHra cnocoSa c nnxbiM 
BapnaHTOM cnoco6a noBbimaeT OOTopoflHocTb TCKymHX orrraqecKHX xapaKrepHCTHK 
sjieMCHTOB HsoSpaHceHHH 6jiaroflapH yMCHbrneHHio hjih ycxpaHCHHio norpenmocTH 

B SHaHCHHHX KB.CKH Ha HHCilKaX 3KpaHa, BHSblBaeMOH HeOJ5HHaKOBOCTbIO 

noTCHUHajioB Ha 3JieKTpoziax, pacnojio>KeHHbix nanpoTHB paccMarpHBaeMoro 
3jieKTpofla, B MOMCHTbi noflaHH Ha nocjieflHHH (J)poHTa h cnana HMnyjibca. 

HaH5ojiee 6jra3KHM k npejinojiaraeMOMy HsodpexeHmo HBJMexcH 
H3o5pexeHHe no naxenxy CIIIA N 5,301,047 4)HpMbi Hitachi (BxopoH cnoco6- 
npoxoxHn), b KoxopOM HcnoJib3yexcH ojxHocxpoHHaH Bbi6opKa no nepsoMy cnoco6y- 
npoxoxHny, h na cxpoHHHe, hjih na cxoji6uoBbie, hjih h na xe h Ha flpyrne ypoBHH 
Hanp)MceHHH nenpepbiBHo HaKJiaAMBaioxcH ^lonojnraxejibHHe BbicoKonacxoxHbie 
HanpH^emw pasjnraHOH (|)opMbi. I^ejibio cnoco6a-npoxoxHna hbjihcxch yBejnracHHe 
onHopoflHocxH H3o6pa^eHHH na SKpane. Ha FIG.7 npHBeneHa 4)opMa nanpH^eHHH 
Ha ij-H HHCHKe 3KpaHa, co3flaBaeMaji HenpepbiBHbiM HajioxceHHCM jionojiHHxejibHbix 

HMIiyjIbCHblX HanpH^CHHH OCXpOKOHeHHOH (|)OpMbI Ha CXpOHHbie H CXOJl6lI0Bbie 

ynpaBJiKiomne Hanpn^enHH. 

PaccMaxpHBacMbiH cnoco5 oxjiHMaexoi ox Bxoporo cnocoSa-npoxoxraia: 

- ocyxcxBHCM npH3HaKa nenpepbiBHoro Hajio>KeHHH na ynpaBJiHiomne 

HanpH^CHHH BblCOKOHaCXOXHblX CHPHaJlOB KaKOH-JIH5o (|)OpMbi; 

- (|)opMHpoBaHHeM H no^aHeft na sjicKxpoji sKpana HMnyjibca HanpH>KeHHH co 
cxyneHHaxoH hjih 6jih3koh k cxyncHHaxoH 4>opMOH 4>POHxa, oSecneraBaiomeH 
caMOKOMneHcaiXHK) BosfleftcxBiw na kb.ckh ^eeK HCKa>KeHHH HMiiyjibcoB. 

3KpaH, npej[iHa3HaHeHHHH jxmi KoppcKXHOH paGoxbi b cooxbcxcxbhh c 
paccMaxpHBacMbiM cnoco6oM, H3roxaBJiHBaexcH c noBbimeHHbiM SHaHCHHCM Nmax, 
He MCHbiUHM sHaHCHHH Nmaxo. ripH ynpaBJieHHH SKpanoM cxpoMHbiM 
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HanpH)KeHHeM bh6opkh Vr co CTyncHHaro H^m MHorocTyneHHaro H3MeHHK,mHMHCH 
*poHTOM H cnajioM pasHOH iumre^iBHocTH, annpoKCHMHpycMHMH jmHeiiHo 

HSMCHHIomHMHCH 4)pOHTOM H Cnaj^OM flJIHTejIBHOCTBIO. COOTBCTCTBeHHO. tf H tr. 

coBMecTHo c nepBHiM, BTopHM, TpcTEHM H ceflbMHM BapHaHT^MH cnocoGa' 
. BCjmHHHa Nmaxo onpe;^e;iHeTCH h3 BHpa^eHHH (32), h flono™T^;n.Ho c nHii.iM 
BapHaHTOM cnoco6a, h3 BHpaHceHHH (33). 3Ha,eHHH Moziy^ieH ynpaBJWK>mHx 
HanpHHceHHli Vro3 h Vco3, o6ecneHHBaK>mHe npH 3tom KoppcKTHoe ynpaaneHHe 
3KpaHOM, Nmax KOToporo paBHHCTCH yKaaaHHOMy Nmaxo, mo^kho onpeflejmri. m 
BHpajKeHHH (34) H (35). 

K oflHHHajwaTOMy rexHiwecKOMy pemeHHio otoochtch aecHTHfi BapHaHT 
cnoco6a ynpaB^cHHH 3KpaHOM, coflep>KamHM naHCJiB. OaHejii, co«ep>KHT 
^oKpHCTarnmnecKHfl MaxepHa^, pa3MemeHHi,iH Mencoy noiuio^aMH, Ha o^hoh 
H3 KOTopHX pacno^oHccHH cipo^e a^cKipozn.! h Ha BTopoii pacno^o^cHH 
CTo;i6HOBHe ajieKTpo^Bi. Me>w ctpohhbimh h cTo^6yoBBiMH 3^eKTpo;,aMH b 
Mecrax hx nepeKpemKBamia pacno;io)Keffi>i HHeHKH-4)opMHpoBaTejm ajieMCHTOB 
H3o5pa>KeHHH 3KpaHa. CxpoHHHe 3JieKTpo;iH aKpana BH6HpaioTCH b pe>KHMe 
ABycTpoHHofi BH60PKH, T.c. nonapHo H He Menee asyx pa3 b TeneHHc bpcmchh 
Ka^cpa. Ha oziHOBpeMeHHo BH6paHHHe cxpoHHBie ajieiapoflH, nanpHMep. i-ft h 
(i+l)-H, noaaK>T Hanp^KCHHH bh6opkh Vri h Vr(i-f i), nepeayiomHec^ no 4,a3e no 
onpeaejicHHOMy 3aKOHy, HanpHMep, b nepBOM noiie Ka^pa noziaioT HanpH^KCHHH b 
*a3e, T.e. oaimaKOBoro nanpaBJieHHH orioioHeHHH HanpajKemrii or Vo, a bo BTopoM 
nam Kazipa - b npoTHBo4)a3e, x.e. pa3Horo HanpaBJieHHH orioioHemiH HanpHHceHHfi 
ox Vo. Bo3Mo>KHH flpypHc 3aKOHH ^epei^oBaHHH. odecne^aioniHe noflany Ha 
Ka>icm>ie iiBe oziHOBpeMeHHo Bbi6HpaeMHe cxpoHHBie niHHH axpana oflHHaKOBoro 

KOJIHHeCTBa CHH(l)a3HBIX H npOTHBO*a3HI,IX HanpH^KCHHH B cpeflHeM. Ha 

HeBbiSpaHHbie cxpoHHbie ajieiciponbi no^arox onopHoe nanpH^cHHe Vo. Ha 
CTOJiGnoBbie aiieicrpoflbi noaaiox ynpaBJiHroniHe HanpH)KeHH;i, co^ep^KamHe b 
HHxepBane BpeMenn cxpoHHoii Bbi6opKH Tr 3HaHamHH ypoBCHb h ypoBCHb Vo. 

OcoeeHHOcxbK, BapHanxa cnoco6a HB^inexc^ (j)opMHpoBaHHe h noflana Ha 
cxo^enoBbifi a^cKxpoii b HHxepBa^ie Tr ^Byx cocxaB^K>mHX ochobhhx 3Ha^anzHX 
ypoBHCH, Ha3biBaeMbix 3flecb HHcDopMauHOHHOH H ypaBHHBaiouieH, 3aflaiomHX 

lUHpOXHO-HMnyjIbCHblH MeXOil <i)OpMHpOBaHHH rpaflaUHH HpKOCXH ailCMCHXa 
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H3o5paxceHiM bsomch hjih b flonojiHCHHe k noKa^poBOH MOflyjiHUHH, HcnojibsyeMoii 
B ypoBHe xexHHKH npH MHorocrpoHHoft BH6opKe. 

B aaBHCHMOCTH OT 3HaHeHHH HpKocTH 3JieMeHTOB H3o6pa^eHH^ 3KpaHa, 

CBH3aHHHX C Bi>l6paHHbIMH i-M H (i+l)-M CTpOTOblMH 3JieKTpOJiaMH H j-M 

cTOJi6uoBHM 3JieKTpoja(OM, OHHCbiBaeMMx HHCJiaMH aij H a(i-f-l)j, KOTopbie Moryr 
npHHHMaTb 3HaHeHHH, HanpHMep, ox -1 ao +1, na cTOJi6uoBbiH 3jieKTpofl b 
HHTepBajie Tr noAaiOT HH4)opMaaHOHHyK) cocraBJiHioiuyio ochobhofo ypoBHH, 

ZUraxeJIbHOCTb H 3HaK OTKJIOHeraW or Vo KOTOpoft B CHH(})a3HOM COCTOHHHH 

CTpoHHbDc HanpK^eHHH ycTaHaBJiHBaiOT nponopiiHOHajibHo Bejiprame h b 
cooTBCTCTBHH CO 3HaKOM HHCJia (aij+a(i+l)j)/2, OToSpa^aiomero nojiycyMMy 

^PKOCTCH BblGHpaCMblX IIHKCeJieH, H B npOTHB04)a3HOM COCTOHHHH CTpOHHblX 

HanpiwceHHH - nponopiiHOHajibHO BejmHHHC h b cootbctctbhh co snaKOM HHCJia 
(aij-a(i+l)j)/2, OToGpa^aiomero nojiypa3HOCTb hpkoctch BbiGnpaeMbix nmccejieH. 
ripH onpeflCJieKHH ^JiHTejibHocTeH Moryx BBOflHXbCH nonpasKH na HejiHRCHHOcxb 
BOJibXKBaapax-cBexoBOH xapaKxepHcxHKH HHcincH. 

MaKCHMajibHan zunrrejibHocxb HH4)opMaiiHOHHoro ypoBHH b HHxepBajie Tr 
ycxanaBJiHBaexcH onpejiejieHHOH BCJiHTOHbi, paBHOH hjih MCHbineH Tr. HanpHMep, 
npH nojimc na cxojiSuobhc ajieKxpo^bi b HHxepBajie Tr, KpoMe HH4)opMauHOHHoro, 
xaK^e jionojiHHxejibHbix ypoBHCH HanpK^eHHH b cooxbcxctbhh c nepBbiM h BxopbiM 
BapHanxaMH cnoco6a, MaKCHMajibHaH zunixejibHocxb HH4)opManHOHHoro ypoBHH b 
HHxepBajie Tr ycxanaBjraBaexcH paBHOH Tr-tm— to. 

OhCBMOTO, BejIHHHHa CyMMapHOii ^JIHXeJIbHOCXH HH4)OpManHOHHbIX ypOBHCH 

B xcHCHHe yKa3aHHbix OTyx HHxepBajioB Bbi5opKH He nocxoHHHa. 

J\jui noAaep)KaHHH b 3xhx HHxepBajiax nocxoHHHofl cyMMapnoH 
JUiHxejibHOcxH Bcex 3HaHamHX ypoBHeft, oxHocnmnxcn k oahhm h xcm >Ke 

OflHOBpeivreHHO Bbl6HpaeMbIM nHKCeJWM, B ^OnOJIHCHHe K HH(|)OpMaUHOHHOH 

cocxaBJiHiomeH ochobhhx snanamnx ypoBHeii (j[)opMHpyioT ypaBHHBaiomyio 
cocxaBJDiiomyio, cocxonmyio h3 BapbHpycMbix no juiHxejibHocxH KBasHonopHHx 

ypOBHCH, MO^yJIb OXKnOHeHHH KOXOpblX OX Vo paBCH COOXBeXCXByiOmCMy MO^yjIK) 
HH(J)OpMaUHOHHblX ypOBHCH. BcJlHMHHa MOJiyjIH OXKJIOHCHHa OX Vo CXOJiGuOBblX 

ypoBHeH HanpHTKeHHH saziaexcH, npH oxcyxcxBHH JtonojiHHxejibHbix ypoBHefl, 
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BHpajKeHHeM (18). Upn HajiHHHH flonojiHHrejiBHbix ypoBHefl BCJiHTOHa uojiym 
yxoHHHercH npH noMonjH Bbipa^ccHiw (25). 

nocTOHHHaa BcjiHHHHa cyMMapHoft iuiHTejibHOCTH Bcex ypasHHBaiomHx H 
HH4>opMam,oHHHx ypoBHCH B TeHCHHe flByx HHTepBajioB Tr B Kaape. 3aflaK)mHx 
Jno6yK) HpKocTb ozmoBpeMeHHo BH6HpaeMbix miKcejiefi, He Menee (nanpHMep, 
paBHa) MaKCHMajiBHofi zumrejibHocTH HH^JopMaimoHHoft cocxaBJunomeft, Tr-tm-to 
iWH paccMoxpeHHoro BMnie npHMepa c flonojimrrejibHHMH ypoBHHMH. Opn 3tom 
cyMMapHan ararrejiBHocxb Bcex aHanamnx ypoBHefl, BMecxe c flonojiHHxejibHbiMH, b 
JIByx yKaaaHHwx HHxepsajiax cxaHOBHTCH pasHOH Trt-tm-to. 

fljIHTejIbHOCTfa HH4)OpMa^HOHHOH cocxaBJiHiomeH ycxaHaBJiHBacxcH B Ka^aoM 
H3 flByx HHxepBajioB Tr Kaapa no yKaaaHHOMy BHme npasHjiy oflHosnaHHo, b to 
BpcMH KaK amrrejiBHocTH ypaBHHBaiomero HanpHHcemw mojkho pacnpeflljiaii., 
coxpaHHH KBasHonopHyio ^opuy hjih KBasHonopHyio ^opuy b cpejmcM, Mejicny' 

3XHMH JIHTepBaJiaMH, HanpHMep, npOH3BOJn,HHM o5pa30M. 

CKasaHHoe noHCHHexoi BpeMeHHbiMH flnarpaMMaMH Hanp»KeHHH Ha FIG.29, 
rae cxpoHKBre Vri, Vr(i+i) h cTo;i5uoBHe Vcj ynpaBJiHiomHe Hanp^KCHHH,' 

OTHOCHmHeCH K OflHOBpeMCHHblM BblGopKaM (ij)-H H (i+1 J>H HHCeK, H306pa>KeHBI B 

xencHHe «Byx KaapoB h anyx noncn b Kamiou Kaape. B Kaymou mrrepBajie 
Bbi6opKH Tr Ha CTOJi6wBbiH 3jieKTpoa noziaioTCH ocHOBHbie ypoBHH HanpflHceHHH, 
conepjKamHe HH*opMa^HOHHBIe h ypaBHHBaiomHe ypoBHH, h ^tonojnnrrejibHbie 
ypoBHH, KaK onopHoro HanpHHceHHH Vo ajmrejibHocxbro to, t^k h KBasHonopHoro 
HanpHMceHHH fljmxejibHOCTbK) tm, coBna^aromHe no Mojiyjno OTKnoHCHHH ox Vo c 
ananorHTObiM MoayjicM ocHOBHbix ypoBHeft. B o5meft fljiHxejibHocxH toff SHanamnx 
ypoBHCH (coBnaaaromnx c HMnyjibcoM Bbi6opKH Vri no HanpaBJieHHK> oxKnoHCHHa 
ox ypoBHH Vo) H B o6mefi fljinxejibHocxH ton 3HaHamHX ypoBHeii (He coBnaaaromnx 
c HMnyjibcoM Vri no HanpaBJiemiK) xaKoro oxKnoHeHHH) b Ka^cflOM HHxepBane Tr 
coaepHCHxcH nocxoHHHaa fljiHxejibHocxb iionojiHHxejibHoro sHanamero ypoBHii h 
MOHcex coixep>KaxbCH nepeMeHHan zuiHxejibHocxb cyMMbi zuiHxejibHocxeft 
ypaBHHBaromero h HH^opMauHOHHoro ypoBHen. Bjiaroaapn AonojiHHxejibHbiM 
ypoBHHM 3HaHamHe ypoBHH npHcyxcTBywT B Ka>icaoM HHxepBajie Tr. SHaHamne 
ypoBHH pa3MemeHbi na FIG.29 b naHajie h b KOHue HHxepBajia Tr. HnaeKCbi "i" h 
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"2" y CHMBOJioB toff H ton o6o3HaHaK)T npHHajuie^cHocTb cooTBeTcrsyiomero 



3HaHamero ypoBHH nepBOMy h BxopoMy nojiio Kaapa. 

Ha nHKcejwx, BbiGnpaeMux b HHxepBajie Tr b cooTBexcTBHH c OTarpaMMOH 
FIG. 29, npeOTOJiaraercH 4>opMHpoBaHHe HeofliraaKOBOH hpkocth, 
5 cooTBCTCTByiomeH, juin onpeflejieHHocrra, HHcjiaM aij = --0.5 h a(i+l)j = -0.25. 
OxpHuaTejibHbiH 3HaK HHceji cooTBCTCTByeT ypoBHK) "on". B 3TOM npHMepe, b 

COPTBCTCTBHH C HSJIO^CHHHM CnOC050M, ZUIHTeJIbHOCTb H 3HaK HH^OpMaiXHOHHOH 

cocraBJiHiomeH snanamnx ypoBHeft 3a;iaK>TCH BbipameHHCM -0.375(Tr-tm-to) b 

nepBOM nojie, h Bupa^enneM -0.125(Tr-tm-to) bo BxopoM nojie. CjieflOBaxejibHO, 
10 nojfflaH flJiHxejibHocxb Ka^cnoro ypoBM ypaBHHBaiomeH cocxaBjiKiomeH jvui 
yKasaHHbix Bhi5paHHbix rraKcejieft b flByx nojiflx Kaztpa cocxaBJinex BejmHHHy 

0.25(Tr-tm-to). 

KsasHonopHbie ypoBHH ypaBKHBaKDmeft cocxaBjiaiomeH vum hx nacxH (b 
KBasHonopHOM Bime) MO^CHO pacnpeflejDTTb no HHxepBajiaM Tr npoH3BOjn>HbiM 
15 o6pa30M. Ha FIG. 29 ohh nojraocxbio pa3MenxeHbi b HHxepBajie Bbi6opKH 
paccMaxpHBacMbix mnccejiCH bo BxopoM nojie KazipoB. B pe3yjibxaxe, b HHxepBajie 
BbiGopKH ranccejieH b nepBOM nojie Kaapa nojraan juraxejibHocxb sHanamero ypoBim 
"off' cocxaBJMex BCJiiraHHy toffl = tm/2, h nojman ;uraxejn>H0CXb ypoBHH "on" - 

BejnrTOHy ton! = tni/2 + 0.375(Tr-tm-to). B HHxepBajie Bbi6opKH 3xhx nmccejieH 
20 Bo BxopoM nojie Kajipa nojman zyraxejibHocxb ypoBHH "off' cocxaBjmex BCJnraiHy 
tof¥2 = tni/2 + 0.25(Tr-tm-to)5 h nojfflaa ^HxejibHocxb ypoBHH "on" - BejnranHy 
ton2 = tm/2 + 0.375(Tr-tm-to). HojiHaH juraxejibHocxb Bcex SHanarnHX ypoBHCH b 

paccMaxprnaeMbix ziByx HHxepBajiax Tr paBna Tr+tm-to. 

ripHMepbi anajiorHHHbix BpeMCHHbix ziHarpaMM Hanpn^KeHHH jum HCKOxoporo 
25 HaSopa pacnpenejieHiM HpKocxeft no napaM OOTOBpeMeHHO BbiGnpacMbix nHKcejieft 
(on on), (off off), (gray gray) b xencHHe ziByx nojieft Kazipa, npHBejieHHHe na FIG. 17 
H FIG. 19, paccMaxpHBajiHCb b ^pyrHX pas^ejiax onHcaHnn. 

ripoxoxHnoM ziecHxoro BapnaHxa cnoco5a KBiwexc^ H3o5pexeHHe no naxenxy 
CIIIA N 5,489,919 (})HpMbi Asashi Glass Company (oocbMOH cnocoG-npoxoxnn), b 
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KOTopoM npezuio>KeHa MHorocTpoHHan, c hhcjiom crpoK He Menee myx, BH6opKa. 
Ha FIG. 12 noKaaaHBi ynpaBJi«omne ctpohhmc Hanpa^eHiw jum leTHpexcrpoHHofi 

Bbl6opKH. AjiropHTM BHHHCJieHIW CTOJl5uOBLDC ypOBHCH HanpH>KeHHH H3JIO>KeH B 

pa3flejie "VpoBeHL tcxkhkh" npH onHcaHHH BocbMoro cnoco6a-npoTOTHna. 
nopimoK aeHCTBHH cocTOHT B nocjieflOBaxejiBHOM BHnojiHeHHH onepauHH 
"HciaiK,HaK,mee H» nafl jioniHecKHMH SHaneimmm, xapaicrepHayromHMH 
nocTo^e B xeHCHHe mrrepBana Tr crpoHHHe h cTOJi6«oBHe Hanp^eHHH, b 
cyMMHpoBaHHH pesyjiBTaxoB onepamm h b npeo6pa30BaimH 3HaHeHHfi cyMM b 
Hanp>DKeHHH wm ctoji6wbhx sjieicrpoflOB. fleftcTBHa He nosBOJiHHyr 6e3 

;iOH3o6peTaTejiBCTBa peajraaoBLmaTb pe^ IIIHM aim ABycrpoHHoft bhSopkh. 
PaccMaxpHBaeMHii cnoco6 oTjnnaeTCH ox cnoco5a-npoxoxHna: 

- <i)opMHpoBaHHeM H noflaHCH Ha cTOJi6HOBHfi sjieiopofl B HHxepBajie Tr wyx 
cocxaBJiHiomHx snaqamnx ypoBHCH, HH4)opMaimoHHoft h ypaBHHBaiomeH; 

- oxcyxcxBHeM onepanHH "HcKJnoHaiomee H" Haa JiorHnecKHMH SHaneHHHMH, 

COOXHOCHMHMH ypOBHHM CXpOHHbDC H CTOJlSuOBblX HanpHHCeHHH, C HOCJieflyiOmHM 

cyMMHpoBaHHeM pesyjibxaxoB onepaimn. 

no OXHOmeKHK) K OflHOCXpOHHOH BHSopKe, flBycxpoTOaH Bbl6opKa B 72 pa3 
yMeHbmaex BejiHHHHy MOflyju, oxiuioHeHHfl ox Vo cxpo^Hbix HanpH>KeHHfi, b 
cooxBexcTBHH c BHpa^eHHHMH (17) RHH (24), H, B cjiyHae flBynojibHoro Kaapa, 
npHMepHo BOToe yMCHbinaex Bejurmny KOJie5aHHH KBasH kb.ckh H3-3a KaapoBoro 
oxKjiHKa. HcnojibsoBaHHe pejKHMa nmpoxHo-HMnyjibCHOH Moayjimmi 
oeecneHHBaex xaioKe 6ojiee 6bicxpyio no cpaBHemno c noKaapoBoft Mo^yjiHiiHeH 
cnoco5a-npoToxHna (Bcero aa flBa nojw mm b TCHCHHe BpeMeHH NTr) noflaqy Ha 
HHeftKH 3KpaHa nojiHOH KaflpoBOH HH4)opMauHH fljia jiio6bix rpaiiaHHH ceporo. 

AecHXHH BapHaHT cnoco6a yBejiHHHBaex ojiHopoflHocxb h KOHxpacxHocxb 
H3o6pa>KeHHii H no3BOJiHex yBejiHHHBaxb 6bicxpofle»cxBHe h pasMepbi sKpana. 

K flBcuafluaxoMy rexHHHecKoiviy pememiio oxhcchxch OflHHHaflHaxbift BapnaHX 
cnoco6a ynpaBJieHHH 3KpaHOM, coflep>KamHM nanejib. OaHejib coflep>KHx 
>KHHKOKpHcxajuiHHecKHfi MaxepHaji, pasMemeHHbift Me>Kay noiuioHocaMH, Ha oahoh 
H3 KOTopbix pacnoiio>KeHbi cxpoHHbie 3iieKTpoflbi H Ha BxopoH pacnojioHceHbi 
cxojieHOBbie 3JieKxpozibi. Mencay cxpoHHbiMH h cxoJi6HOBbiMH 3iieKxpoflaMH b 
Mecxax Hx nepcKpemHBaHHH pacnojio>KeHbi HHeHKH-4)opMHpoBaxejiH sjiewenxoB 
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H3o5pa^eHH>i 3KpaHa. BojibTKBajipaT-CBCTOBaH xapaicrepHCTHKa hhcck hmcct 
3HaHeHHH noporoBWx ckh, sa^aiomHe BHaneHHe napaMcrpa Nmax He Menee HHCJia 

Nmaxo, trc, b cootbctctbhh c (7), Nmax = (U^hl ^ ^th2^^ A'-'fh2 ~ '-'fhl^^ " 
napaMcxp 3KpaHa, Uthl - ckh, onpejxejwiomee hpdkhiok) rpanimy paSonero 
flHana30Ha BOJibTKBaflpaT-cBexoBOH xapaKrepMCTmcH otchkh, Uth2 - ckh, 
onpejiejiHiomee BepxHioio rpaHHiiy pa6oHero OTanasoHa BOJTbTKBaapaT-CBexoBOH 
xapaKxepHCTHKH HHeincH, Nmaxo - MHHHMajibHoe sHaneHHe napaMcrpa Nmax, 
KOTopbiM oGjiaaaex 3KpaH, ynpaBJiHCMbiH Koppeicrao onpenejieHHOH, nanpHMcp, 
sapanee BHSpaHHOH, chctcmoh ynpasjiHiomHX HanpnmeHHH. IIoji KoppeicTHBiM 
ynpaBneHHCM SKpana no-npemieMy noHHMaexcii jno6oe ynpaBjieHHe, b x.h. 
paccMoxpeHHoe b HacxonmeM orracaHHH, sa^aiomee mm cnocoSnoe saziaBaxb 
OTanasoH KBa^paxoB ckh na 3JieKxpojiax khcck SKpana bo bccm pa6oHeM jmanasoHe 
cBcxoBHX HJiH onxHHecKHX xapaKxcpHCXHK HX sjieMCHxoB H3o5pa>KeHHH. ripH 
ynpaBJicHHH, jionycKaromeM saMcxHbie KOJie6aHHH KBa3H kb.ckh okojio pa5oHeH 
xoHKH, 3HaHeHHH Uth3 H Uth4 (cm. fig. 15) 6ojiee xohho xapaKxepH3yK)x 
napaMexpbi SKpana b pa5oHeM pe^cHMe h hx i^ejiecoo6pa3Hee HcnojibsoBaxb b 
KanecxBC SHaneHHtt Uthl h Uth2 jum onpeziejiemiH BejiHHHHbi Nmaxo. DosxoMy 
o5o3HaHeHiM noporoBHx ckh Uthl h Uth2 Hcnojib3yK>xcH 3jiecb xaK^e b KanecxBc 
SHaHCHHii Uth3 h Uth4. 

CxpoHHbie 3JieKxpoflbi sKpana Bbi5HpaK>x noonepeziHO no oanoMy hjih 
rpynnaMH, na BH5paHHbie 3JieKxpojn>i no^arox HMnyjibCbi Hanp^^eraiH cxpoTOoft 
Bbi6opKH Vr, Ha HeBbi6paHHbie sjicKxpojibi - onopnoe HanpKxceHHc Vo, na 
cxojiGuoBbie 3JTeKxpoflbi b mrrepBajiax bpcmchh cxpoTOOH Bbi5opKH Tr nojaiarox 
Hanp^DKCHHH Vc, b o6meM cjiynae cocxo^rmHc h3 sHanamnx ypoBHcft h HanpHHceraifl 
Vo, 

OxjiHHHxejibHOH oco5eHHOcxbK) BapHaHxa cnoco5a HBjijiexcH 4>opMHpoBaHHe 
H nojiaHa na cxpoHHbie sjiCKxpoAbi Hanpn^eHHtt BbiSopKH Vr co SHancHHeM Mojiyjui 
oxKnoHCHHH OX HanpH^KCHH^ Vo, sajiaBaeMbiM BejiHMHHOH jVroj^l - T| , na 
cxoji6uoBbie 3JieKxpoflbi - sHaHamiie Hanpn^eHna co 3HaHeHHHMH Monyjieft 

OXKJIOHCHRH OX Vo, 3aaaBaeMbIMH BCJUiHHHaMH |Vco| ^1 + Tj . SflCCb r| - HHCJIO, HC 

npeBbiuiaromee exiHHHUbi, onpejiejuieMoe xapaKxepacxHKaMH 3KpaHa b 
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cooTBCTCTBHH c BupajKCHHeM 71 = 7?^. OapaMCTp ^= NiTiaxo/Nmax He 
npeBwmaeT eflHHmiH. Nmaxo - MHHHMajibHo B03MO)KHoe jvm KoppeKXHoro 
ynpaBJieHHH no saaaHHoa BpeMCHHOH anarpaMMe sHaHCHHe Nmax 3KpaHa. Chmbojiw 

|Vro| H |VC0| o603HaHaiOT 3HaHeHHH MOJ^yjieii OTKJIOHeHHH OT VO, COOTBeTCTBCHHO, 
5 HanpHJKCHHH CXpOHHOft BM6opKH H SHaHaUIKX ypOBHCfl CT0JI6^0B0^0 HanpjDKeHHfl. 

noaaBacMBix Ha ajieicrpoflbi KoppeicrHo ynpaBJweMoro SKpana, BejniHHHa napaMerpa 
Nmax KOToporo paBHa MHHHMajibHOMy jum aaHHott aHarpaMMH ynpasjieHHH 
SHaHCHHio Nmaxo. BejiH^HHa r\ uoyker cjiyjKHTb raioKe napaMerpoM noacrpoftKH 
HanpH^eHHH Vr h Vc nofl snaqeHHa, sajiaiomHe KoppeKTHtiH Hjm 6jm3KHH k ncMy 

0 pejKHM ynpaBJieHHH sKpaHOM, BejorniHa Nmax Koxoporo 5ojn.me SHaneKHH Nmaxo. 
SHaneHHH Nmaxo, Vro h Vco jsm pjma flnarpaMM ynpaBJieHHH npHBejieHbi b 
pasnejie "TeoperaHecKoe BBcaeHHe". 

Hs flByx B03M0>KHMx coBOKynHocTeH 3HaHeHHH MOflyjieft ynpaBJunomax 
HanpjDKeHHii jum sKpana, Nmax Koxoporo Gojibme Nmaxo, onpeflejweMMx 

5 BupajKeHHflMH (9) H (10), B oaHHHamaTOM BapnaHTe cnoco6a HcnojibsyeTCH 

COBOKynHOCTb, OnpefleJMCMaH BHpa^eHHCM (10) H, COOTBCTCTBeHHO, (12). 

3HaqeHHH cxpoHHoro HanpHjKemiH, yMem>meHHbie no cpasHeHHio c Vro, saaaioT 
yMeHbmeHHbie aMnmaTyflbi KOJie6aHHH >KK Mojieicyji. 

HanpHMep, ami KoppeicTHoro ynpaBjicHiw SKpanoM co SHaHCHHCM Nmax, 
BflBoe npcBbnnaroniHM BejnwHHy Nmaxo (^ = 0.5), na crpoHKBie sjieicrpoflbi naflo 
noaaBaxb oxHocHxejibHo Vo HMnyjibCbi HanpHJKCHHH BejmqHHoft 0.54 Vro h na 
cxoji6HOBHe 3JieKxpoflbi - HMnyjibCH HanpajKCKHH BejiHHHHofi 1.31 Vco. 
nojioMCHxejibHbiH 34)<i)eKT npH 3XOM cocxoHx B yMeHbmeHHH B 2.3 pasa oxHomeHHH 
aMmiHTyjibi KOJie6aHHH KBasH kb.ckh k mnpHHe pa6oqeH soHbi kb.ckh, 
onpeaejiHeMOH KaK Vth22-Vthl2. PaccMaxpHBacMbrti cnoco5 cobmccxho c 
ZiBycxpoHHofi Bbi6opKoii yMeHbuiaex b 4.6 pas yKasaHHyio oxHocHxejibHyio 
aMrniHTyay KOJie6aHHH KBa3H kb.ckh, no cpaBHCHHR) c aHajiorHHHOH aMnjiHxyiioft 
npH oflHocxpoHHOH Bbi6opKe Ajibxa h njieiuKo, oGecneHHBaa npaKXHMecKoe 
CMHKaHHc /iHHaMHHecKOH BojibXKBaflpax-CBexoBoft xapaKTepHcxHKH (cm. fig. 15) c 
ee cxaxHHecKHM anajioroM. HosxoMy onHHHaauaxbiH BapHanx cnoco6a yBCJiHHHsaex 
KOHxpacxHocxb H3o5pa>KeHHH 6e3 HSMencHHH KaflpoBOH Hacxoxbi H yBejiHMHBaex 



wo 00/08627 PCT/RU99/0025] ^ 

77 

OHHOpOflHOCTb H3o6pa>KeHHH BflOJIb CXpOHHblX lUHH. IlOHBJIHeTCH B03M0^0CTb 

yBejiHHHBaTb 6bicTpofleHCTBHe H pa3Mepbi 3KpaHa, h yMeHbmaxb Momnocrb, 
pacxonycMyio ycrpoiicTBOM ynpaBjicHHH. 

HcnojibsoBaHHe napaMcrpa t| b KanecxBe napaMcrpa BsaHMoaaBHCHMoro 
5 BapbHpoBaHHH SHaHeHHH Vr h Vc mohcct 5biTb nojiesHbiM raic^e juin nozicTpoHKH 
peMCHMa pa6oTbi 3KpaHOB, sHaneHim Nmax Koxopbix 6jih3kh wm paBHbi Nmaxo. 
fleftcTBHTejibHO, b6jih3h sHaHCHHii, saaaioiuHX KoppcKTHoe ynpaBJicHHe, Bcer^ia 
cymecTBycT HCKOTopbift zmana30H sHaneHHtt Vr h Vc, b KOTopoM yxyjimeHHe 
xapaKxepHCTHK H3o6pa>KeHiiH H3-3a He6ojibmoH HeKoppeicraocTH ynpaBJiennH (b 
10 yKa3aHHOM Bbnne cMbicjie) Bbi3HBaeT pesyjibrapyiomee yjiyHmemie 3thx 
xapaKTepHCTHK H3-3a 6ojiee 6biCTporo yMCHbineFmH BejiUHHHbi KanpoBoro OTKJiHKa. 

ripoTOTHnoM ojiHHHamiaToro BapHanra cnoco5a otjihctch cnoco5 
oflHocxpoHHoro ynpaBJicHHH 3KpaHOM no naxeHry CIIIA N 5,093,736 (|)HpMbi Seiko 
Epson (ce/ibMOH cnoco6-npoxoxHn). B cooxbcxcxehh co cnoco5oM Ha sjieKxpoflbi 
15 BKpana c 6ojibmHM hhcjiom CKaHHpyeMbix cxpoHHHX 3JieKXpojiOB (ne Menee 300) 
no;iaK>xcH cxpoHHbie h cxojiGiioBbie Hanpn^eHH^, cooxHomcHHe ypoBHeii Koxopbix 
onpenejiHexcH SHaneHHeM K034)4>roxHeHxa CMeniemiH b, HaxojumiHMCH b OTana30He 

3HaHeHiiH ox 1/(Vn -N/200) jio 1/(VN-N/50), J4ejibio xaKoro ynpasjieHHH 
HBjiiiexcH noBbimeHHe KOHxpacxHocxn h GbicxpoflencxBiw 3KpaHa, 
20 OflHaKo, KaK 6buio noKa3aHo b xpexbCM nyHKxe xeopexinecKoro BBeflennH, 

yKasaHHHe npH3HaKH cnoco5a-npoxoxHna He HBJDnoxcH hh jiocxaxoHHbiMH, hh 
Heo6xoflHMbiMH muL peajiHsauHH saKBJiHeMbix xapaKxepHcxHK 3KpaHa. 

OflHHHazmaxbiH BapHanx cnocoSa oxjinnaexcH ox ce^bMoro cnocoSa- 
npoxoxmia: 

25 - HajiHMHeM npH3HaKa MHOrOCXpOHHOCXH Bbi6opKH; 

oxcyxcxBHCM yKa3aHHoro b npoxoxHne HHxepsajia 3HaHeHHH 
"K03(|)(})HUHeHxa cMemeHHH" b niui sKpanoB c hhcjiom CKanHpyeMbix cxpoK 6ojiee 
300, Koxopbie cjieixyex Bbmep>KHBaxb npH 4)opMHpoBaHHH ypoBHeft cxpoHHoro h 
cxojiGuoBoro Hanpa^eHMH; 
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- <J)opMHpoBaHMeM H noflaHcii Ha crpoqHMe sjieirrpojiH HMnyjn>coB Bu6opKH 
Vr c BCJiHHHHoft onoioHeHHH OT onopHoro HanpH»<eHHn, sasHCHmeft yKaaaHmiM 
BMnie o6pa30M or bcjimhhhh Vro h ot OTHomcHHH Nmaxo/Nmax; 

- 4)opMHpoBaHHeM H noflaHCH Ha CTOJi5uoBbie sjiempoflbi ananamnx ypoBHefi 
HanpHjKeHHH Vc c BCjnraHHOH oTKJiOHeHHH OT onopHoro HanpHJKCHHH, saBHcameft 
yKaaaHHHM Btnne o6pa30M ot BcjniHHHfci Vco h ot oTHomemiH Nmaxo/Nmax. 

Ha 3TOM 3aKaHHHBaeTCH paccMOTpeHne BapHanroB cnoco6a ynpaBJicHHa 
3KpaHaMH, yjiynmaioinHX hx xapaicrepHCTHKH. 

OflHaKO B CBH3H C TCM, WTO BapHaHTH CHOCOSa CBff3HBaiOT npHCMH 

yjiyweHHH KanecTsa H3o6pa3KeHHfl c napaMCTpaNoi sKpaHOB, o6ecneqHBaiomHx 
peajrasaiono saHBJweMHX TexHHHecKHx pe3yjn>TaTOB, aajiee b KanecTBe oeteKroB 
TexHHHecKoro pemeHHH paccMaTpHBaioTCfl sKpaHBi. 

K TpHua^maTOMy TexHiwecKOMy pemeHHio othochtch nepBwii BapHanr 
ycTpoftcTBa 3KpaHa, coaepxcamero nanejib, coaep^camyio HKK MaTepnaji, 
15 pasMemeHHHH MCHcoy nojuioaocaMH. Ha omoVi m noflJio)KeK pacnojioaceHbi 

CTpOHHHe 3JieKTpOflbI H Ha BTOpofi pacnOJIO^CHH CT0JI6^0BHe 3JieKTpoabi. B 

MecTax nepcKpemHBaraM 3JieKTpoflOB pacnoJiOMcem,! HHeHKH-4)opMHpoBaTejiH 

SJICMCHTOB H306pa»CeHHfl. 

3KpaH ynpaBJMeTCfl cnoco6oM h3 HHCJia paccMOTpcHHMx BapHanroB, 
20 BKJnoHaii hx KOM6HHa^raI. YnpaBJiHTb 3KpaHOM mojkct ycTpoftcTBo, BraiojiHeHHoe 
no ceflbMOMy TexHHHecKOMy pemeHmo. 

OTjiHwrejibHOH oco6eHHocTi,io 3KpaHa abjihctch to, wto ero tnemai- 
4)opMHpoBaTejiH sjicmchtob H3o5paMceHHH H3roTOBjieHi>i CO 3HaHeHHflMH noporoBbix 
CKH Uthl H Uth2, saaaionuiMH sejiHHHHy Nmax He Menee HHCjia Nmaxo. 3flecb 

25 Nmax = (Uf^i + uff^2)^A'-'fh2 ~ ^thl^^ " napaMCTp 3KpaHa, noflpo5Ho 
paccMOTpeHHbift B HacTOHmcM onHcaHHH, Uthl onpeflejiHCT hh5khk)io rpaHHuy 
pa6oHero jiHanasoHa BOJibTKBajipaT-cBeTOBOH xapaicrepHCTHKH 3JieMeHTa 
H3o6pa>KeHHH, Uth2 onpeflCJweT oepxHioio rpaHHuy paGonero flHanasona 
BOJibTKBaflpaT-CBCTOBOH xapaKTcpHCTHKH sjicMCHTa H3o6pa)KeHHH, Nmaxo 

30 o6o3HaMaeT MHHHMajibHoe SHaneHHe napaMCTpa Nmax, juisi KOToporo peajiHsycMo 
KoppcKTHoe ynpaBJicHHe 3KpaHOM onpeaejieHHOH BpeMCHHOH AHarpaMMofi 
ynpaBJWiomHx HanpH>KeHHH b cootbctctbhh c BapnaHTOM hjih sapHaHTaMH cnoco5a 
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no HacTOHmcMy H3o6peTeHHio. B 3tom cjiyqae na SKpane flocTHraercH naHJiywee 
KanecTBO H3o6paHceHHH. FIpHMepbi 3HaHeHHH Nmaxo jum pma BpeMCHHHX 
jwarpaMM mmn b TeopeniHecKOM BseiieHHH. 

KoHKpexHbie sHaHCHHH (cooTHomeHHw) noporoBbix HanpH^ccHHii hhchkh 
SKpana ycxaHaBJiiiBaioTCH, hcxoah hs Tpe6oBaHHft k KOHTpacxHocTH sKpana (cm. 
FIG. 15). ripH ynpaBJieHHH, KOTopoMy conyxcxByioT aaMerawe KOJie6aHiw KBasH 
KB.CKH OKOJio pa6oHeH TOHKH, B KaHecTBC 3HaHeHHft Uthl H Uth2, onpeflejiHiomHx 
BejiHTOHy Nmax, cjie^yeT Hcnojn>30BaTb SHaHCHHH Uth3 h Uth4. KaK yKa3biBajiocb 
BHine, 3TO 3HaHeHHH 6ojiee totoo onpenejimoT napaMerpbi SKpana, 3aBHCHmHe or 

flHHaMHHecKoii BOJibTKBaflpaT-cBeroBOH xapaKrepHCTHKH sKpana, ccjih nocjiejiHHH 

He coBnaflaer co CTaxHHecKOH xapaicTepHCTHKofi. 

ripoTo-ranoM xexHHHecKoro pememiH mojkct cjiyjKHTb jiio6oh sKpan, 

ynpaBjicHHe KoropbiM ocymecxBJiHeTCfl npn noMomn jno6oro m paccMOTpeHHMX 

cnoco6oB-npoTOTHnoB. 

PaccMaxpHBaeMHH sKpan oTJnraaeTCH ox 3KpaHa-npoxoxHna xpe6oBaHHeM k 

ero KOHCxpyKioiH, sanaiomHM aejiHHHHy napaMexpa Nmax b onpeaejieHHOM 

OTanasoHe sHaqeHHft, a hmchho, hc MCHbineM BejiHHHHbi Nmaxo. BejiOTHHa Nmaxo, 

B CBOiO OHCpeflb, SaBHCHX ox BpeMCHHOH flHarpaMMbl ynpaBJieHHH 3KpaHOM 

onpeaejieHHbiM o6pa30M, paccMoxpeHHHM b HacxoHmeM onncaHHH. 

K HexbipHafluaxoMy xexmnecKOMy peuieHHio oxhochxch Bxcpoft Bapnanx 
ycxpoficxBa 3KpaHa, coaepjKamero nanejib, coaepHcamyio TKK Maxepnaji, 
pasMemeHHHft ueyKjiy noflJioMCKaMH, Ha oflHoii h3 Koxopbix pacnojiOHceHbi cxpoHKbie 
3JieKxpoflbi H Ha Bxopoii pacnojiojKeHbi cxoji6noBbie sjieKxpojibi. B Mecxax 
nepeKpemHBaHHH 3jieKxpojioB pacnojio^eHbi jnieHKH-4)opMHpoBaxejiH 3JieMeHXOB 

H306pa5KeHHH. 

3KpaH ynpaBJwexcH oziHHHafluaxbiM BapnanxoM cnoco6a, b cooxBexcxBHH c 
KoxopbiM na cxpoqHbie sjicKxpozibi 3KpaHa noflaiox HanpHJKCHHH Bbi6opKH Vr, 

3HaHeHHe MOayjIH OXKJIOHeHHH KOXOpblX ox OnOpHOrO HanpHJKeHHH Vo 6JIH3KO 

BejiHHHHe |Vro|7l-Tf, Ha cxojiGuoBbie sjieKxpoflbi nonaiox snanamHe ypoBHH 

HanpKJKeHHH Vc, 3HaHeHHH MOZiyjieH OXKJIOHeHHH KOXOpblX OT Vo 6JIH3KH 

BejiHHHHaM \Vco\yf\ + T], rflc Ti - HHCJioBOH HapaMcxp, 3HaHeHHe Koxoporo 
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HaxoflHTCii B HHTepsajie SHaqeHHH or Hyjw ^o cjuumuhi. HapaMerp ti nojieaen jum 
noflCTpoHKH pejKHMa pa5oTbi sKpana. 

OrjiHTOTejibHofl oco5eHHOCTbio sKpana HBjmercH to, hto ero HHefticH- 
4)opMHpoBaTejiH 3JieMeHTOB H3o5pa)KeHHH H3roTOBJieHM CO 3HaHeHHHMH noporoBHx 
CKH Uthl H Uth2, saiiaromHM Bejuramy Nmax, 6jiH3Kyio hjih pasHyio BCJuraiHe 
Nmaxo/d-n^). 3mc^ Nmax = (U?,, + U2^)7(u2^ - Uf, - napaMcp 
3KpaHa, noApo6HO paccMOTpeHHuii b HacToameM oimcaHHH, Uthl onpeflejwer 
HH^onoK) ipaHHiiy pa5oHero flHana30Ha BOJibTKBaflpax-cBeTOBofi xapaKrepHCTHKH 
sjieMCHTa H3o6pa>KeHHH, Uth2 onpeflcjweT BepxHroio rpanimy pa6oqero ananasoHa 
BOJibTKBaflpaT-CBCTOBOH xapaKTcpHCTHKH 3JieMeHTa H3o5pa>KeHHfl, Nmaxo 
o6o3HaHaeT MHHUMajibHoe sHaHeroie napaMCTpa Nmax, juisi KOToporo peajmsycMo 
KoppcKTHoe ynpaBJicHHe 3KpaHOM BapHairroM hjih BapHanraMH cnoco6a no 
HacTOHmeMy H3o6peTeHHK). B 3tom cjiy^ae na 3KpaHe aocTHraeTCH HaHJiynmee 
KanecTBo H3o5pa>KeHHH. npHMcpH sHaHCHHii Nmaxo jvm paaa BpcMeHHHx 

) JIHarpaMM naHH B TCOpCTHHeCKOM BBeaCHHH. 

B cjiyqae 3aMeTHMx KOjieSaHHH KBa3H kb.ckh okojio pa6oHeH tohkh b 
KaqecTBc 3HaHeHHii Uthl H Uth2, onpeflcjiaiomHx Bejnroffly Nmax, cjieayex 
Hcnojib30Ban> sHaqcHHH Uth3 h Uth4 (cm. FIG. 15). 

npOTOTHHOM XeXHHqeCKOrO pcnieHHH MO«eT CJiy^CHTI, JIK)5ofl 3KpaH, 

ynpaBJiCHHe kotophm ocymecrBJiaeTCH npn noMomn jiK)5oro H3 paccMoxpeHKHx 
cnoco6oB-npoTOTHnoB. 

PaccMaTpHBaeMbiii saecb 3KpaH, ynpaBJweMbiH oflHHHaauaTHM BapHanroM 
cnoco6a, oTJinnaeTCH ot 3KpaHa-npoTOTHna Tpe6oBaHHeM k ero KOHCTpyKmra, 
sajiaioiuHM BCJiHHHHy napaMCTpa Nmax 6jra3KHM snaHemm Nmaxo/(1 - ti^). 
BejiHHHHa Nmaxo, b cboio onepeflb, 3aBHCHT onpeaejieHKbtM oGpasoM, 

pacCMOTpCHHblM B HaCTOHIUeM OnHCaHHH, OT BpCMCHHOH flHarpaMMbl ynpaBJICHHfl 
3KpaHOM. 

Bee BapHaHTbi cnoco6a ynpaBjicHHs, ycTpoHCTBo ynpaBJicKHH h SKpan, 
ynpaBJweMbiH paccMOTpennbiM cnocoGoM, BxojiHmHe b cocTao H3o6peTeHHfl, KaK 
cjieaycT H3 oueHOHHfaix pacHCTOB, npHBezieHHbix, b nacTHOcTH, b onHcaHHH, 
o6ecneHHBaiOT b coBOKynnocTH MHoroKpaTHoe yBejiHMeHHe GbicTpofleftcTDHH, 
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KOHTpaCTHOCTH H OflHOpOflHOCTH H306pa3KeHHH, 3 TaiOKC yBeJIKHCHHe paSMCpOB 

3KpaHa H TOHHOCTH UBeTonepeflEHH. flHanaaoH yjiyqmeHM xapaKTepncTHK SKpana 
paciuHpHCTCH BsaHMOflonojiHHeMocTbio H CTbiKyeMocTbK) BapHaHTOB cnoco5a. 

XapaKTepHCTHKH naccHBHo-MaxpHHHwx sKpaHOB, nojiynaeMHe npH noMomH 
sajiBJieHHbix pemeHHH, Moryr He tojibko hc ycrynaxb, ho aaTKC npcBocxoflHTb 

XapaKTepHCTHKH aKTHBHO-MaTpHHHblX 3KpaHOB. JTIpeBOCXOflCTBO HaCCHBHO- 

MaTpHHHHX SKpaHOB, B KOTopiix HOjiaBjieHbi HJiH HCHTpajiHsoBaHH napa3HTHMe 
34)4)eKTH, onpeflCJiHCTc^ 6ojiee bhcokhmh sHaneHKHMH anepTypw iiHeeK, He 

COflepjKamHX Ha CTCKJie SKpana TOHKOIUieHOHHBIX TpaH3HCTOpOB, OTCyTCTBHCM 

noBHmeHHWx Tpe6oBaHHH k BCJiHHHHe yTCHCK H iipyrHM CBoftcTBEM yKK MaTepnajia. 
riaccHBHo-MaTpHqHHe SKpaHbi nepcneKTHBHBi TaKJKe juisi pa6oTH b pchchmc 

OTpaJKeHHH CBCTa. 

KoHCTpyKTHBHaa npOCTOTa, TeXHOJIOrHHHOCTb, KaneCTBO H3o6pa5KeHHH H 
HH3KaH CTOHMOCTb HJIOCKHX 6HCTpOfleftCTByK)mHX HBCTHblX HaCCHBHO-MaTpHHHblX 

SKpanoB roTOBOT hm pojn> ochobhofo npeTCHfleHTa na mccto MaccoBtix nemeBbix 

TejieBH3HOHHbIX 3KpaHOB, SaHHMaCMOe CerOflH^ 3JieKTpOHHO-JiyHeBHMH Tpy6KaMH. 
AKTHBHO-MaTpHHHHe 3KpaHH HC MOiyT npeTCHflOBaTb Ha 3TO MeCTO H H3-3a 
BblCOKOH CTOHMOCTH, H H3-3a HC flOCTaTOHHO BblCOKOrO SwCTpOfleHCTBHH npH 

nepeaane MejncHx rpanaujaA ceporo. 

KPATKOE OimCAHHE OHrVP HEPTE^H 

FIG.l. CxeMaTHHHoe H3o6pa»eHHe yqacTKa ^CK 3KpaHa c sjicKTpoflaMH, 
noflcoeflHHCHHbiMH K ycTpoftcTBaM ynpaBJieHHH. 

FIG.2. BojibT-HpKocTHaH xapaKrepHCTHKa hhciIkh 3KpaHa. IlepBbiH BapHanr. 

FIG.3. BojibT-HpKocTHan xapaKTepncTHKa hhchkh 3KpaHa. BTopoft BapHanr. 

FIG.4. BpeMeHHbie juiarpaMMbi ynpaBJwromHX HanpHJKCHHH h nanpH^eHH^ 
Ha HHeftKe npn ynpaBJieHHH sKpanoM nepBbiM cnocoGoM-npoTOTHnoM 6e3 UIHM. 

FIG. 5. BpeMCHHHe flHarpaMMbi ynpaBJiHromnx HanpHJKCHHH h HanpHJKCHHH 
Ha OTeftKe npn ynpaBJicHHH 3KpaHOM nepsbiM cnoco5oM-npoTOTHnoM c UIHM. 

FIG. 6. BpeMeHHbie ziHarpaMMbi a5cojiK)THOH BCJiHHHHbi HanpH>KeHHH na 

HMCftKC 3KpaHa H COOTBeTCTByHJIUHC HM BpeMeHHbie flHarpaMMbI CTaUHOHapHbDC 
KOJie6aHHH KBa3H CKH. 
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FIG.7. BpeMCHHaH jiHarpaMMa HanpjDKeHHfl na HHCHKe npH ynpaBJieHHH 
3KpaHOM BTopbiM cnocoSoM-npoTOTimoM. 

FIG.8. BpeMCHHue ziHarpaMMw ynpaBJwiomHx HanpiDKCHHii h HanpHHcemw 
Ha HHeihce npn ynpaBJicHHH SKpaHOM TpexbHM cnoco5oM-npoTOTHnoM. 
5 FIG. 9. BpeMeHHHe AHarpaMMW ynpasjiHiomHx Hanpfl)KeHHH h HanpHJKeHHH 

Ha HHeince npH ynpaBJicHHH sKpanoM leTBepxMM cnoco6oM-npoTOTHnoM. 

FIG. 10. BapHaHTM BpeMCHHHX AHarpaMM ynpaBJinromicc HanpHJKCHHft npH 
ynpaBJieHHH SKpanoM nnTbiM cnoco6oM-npoTOTHnoM 6e3 IIIHM. 

FIG. 11. BpeMCHHHe flnarpaMMbi ctoji6hobmx ynpaBJwiomHx HanpiDKerorii 
0 npH ynpaBJieHHH SKpanoM HOTHM cnoco6oM-npoTOTHnoM c IIIHM. 

FIG. 12. BpeMeHHLie zmarpaMMM ynpaBJwioniHx HanpHJKCHHH ajm Herapex 

OflHOBpeMeHHO BH6HpaeMHX CTpOHHHX 3JieKTpOflOB npH ynpaBJieHHH 3KpaHOM 

BocbMi>iM cnocoGoM-npoTonmoM. 

FIG. 13. MarpHHH ynpaBJiaiomHx Hanpa^cenHft Hexbipex oflHOBpeMCHHo 
Bbi6HpaeMbix cTpoHHbix sjiempoflOB npn ynpaBJieHHH sKpaHOM BocbMbiM cnoco5oM- 

npOTOTHnOM. 

FIG. 14. Bojn.TKBaapaT-cBeTOBaH xapaKTepHCTmca ajieMeHrapnoH iiqeHKH 
SKpana 6e3 ynera bjihhhhh 3^4)eKTa "KaapoBoro OTKjnnca". 

FIG. 15. BojibTKBaflpaT-cBCTOBaH xapaicrepHCTHKa 3JieMeHTapHoft otchkh 
3KpaHa c ytieroM bjdwhhh 3<i)(|)eKTa "KaapoBoro OTKJiHKa". 

FIG. 16. BpeMeHHbie anaipaMMH ynpaBJimomnx Hanp»KeHHft npn 

OflHOCTpOHHOft Bbl5opKe SJieKTpOflOB B COOTBeTCTBHH C nepBHM TeXHHqeCKHM 

pemeHHCM. 

FIG. 17. BpeMeHHbie jiHarpaMMbi ynpaBJinromnx HanpnjKeHHH npn 

flByCTpOHHOft Bbl6opKe 3JieKTpOflOB B COOTBCTCTBHH C nepBbIM H OaHHHajmaTbIM 
TeXHHHeCKHMH peUieHHHMH. 

FIG. 18. BpeMeHHbie jmarpaMMbi ynpaBJinromnx HanpjiJKeHHft npn 

OflHOCTpoqHOil BblSopKe 3JieKTpO«OB B COOTBeTCTBHH C ncpBblM, BTOpbIM H TpCTbHM 
TeXHHHeCKHMH peiueHHHMH. 

FIG. 19. BpeMeHHbie flnarpaMMbi ynpaBJwrouiHx HanpH>KeHHH npn 

flByCTpOHHOft Bbl6opKe 3JieKTpOflOB B COOTBeTCTBHH C nepBfalM, BTOpbIM, TpCTbHM H 
OflHHHajmaTblM TeXHHHeCKHMH peUICHH^MH. 
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FIG. 20. BpeMCHHHe OTarpaMMbi ynpaBjunomHx HanpH>KeHHH npH 

JXByCTpOTOOH BM6opKe 3JieKTpOiIOB B COOTBCTCTBHH C ncpSHM, BTOpHM, TpCTbHM, 
HeTBepTMM H IIHTHM TCXHHHeCKHMH pemeiOIKMH. 

FIG.2L nepBbiH npHMep jmarpaMMbi cabhtob ypoBHett HanpK>KeHHH ujir 
Tpex rpynn crojiGuoBbix 3JieKTpoflOB b cootbctctbhh c mecTbiM h TperbHM 

TeXHHHeCKHMH peinCHHHMH. 

FIG.22. BTopoH npHMep zmarpaMMbi cothtob ypoBHCH Hanpn^eHHH juin rpex 
rpyim ctojiGuobbix sjieicrpoflOB b cootbctctbhh c mecTMM h nnrMM TexHHHecKHNm 
pemeHHHMH. 

FIG.23. BjioK-cxcMa ycTpoHCTBa ynpasjieKHH nanejibio SKpana. 
FIG.24. CxcMa 5jiOKa Bbixojmbix TpansHCTopoB jjjm cem>Moro TCXHHHecKoro 
pemeHHH. 

FIG.25. CxeMa 6jioKa Bbixo^Hbix TpansHCTopos c TpanaHCTopaMH 
noztcTpoJncH BbixojiHbix conpoTHBJieHHH jum ceflbMoro TexHHHCCKoro pemeHHH. 

FIG. 26. BpeMCHHbie flnarpaMMH ynpaBJDnomnx HanpjMccHHH b cootbctctbhh 
C BOCbMblM tcxhhhcckhm pemcHHCM. 

FIG, 27. BpeMCHHbie OTarpaMMbi ynpaBJimomnx Hanp^eHHH b cootbctctbhh 

C flCBHTblM TCXHHHCCKHM pcmCHHCM. 

FIG.28. HMnyjn>cbi Hanp»KCHHH c caMOKOMncHcaiXHCH HCKa^cHHH kb.ckh b 

COOTBCTCTBHH C ACCHTbIM TCXKHHCCKHM pcmCHHCM. 

FIG. 29. BpcMCHHHe ^HarpaMMbi ynpaBjmiomHX HanpHxceHHft c IIIHM b 

COOTBCTCTBHH C OAHHHafllHaTblM TCXHHHCCKHM pcmCHHCM. 

JiyqinHH BAPHAHT OCymECTBJIEHHH H30EPETEHHH 

PaCCMOTpCHHblC B 3aOTKC TCXHHMCCKHe pcmCHHH pCajIH3yeMbI. JlyHIDHM 
BapnaHTOM OCymCCTBJICHHH HSOSpCTCHHH HBJIHCTCH BapHaHT, HCnOJIbSyWIUHH, 
6jiarOflapH HX BSaHMHOH CTblKyCMOCTH, Bce hjih hohth bcc tcxhhhcckhc pcmcHHii. 

ripHMCpbl COBMCCTHOrO HCnOJIbSOBaHHH BapnaHTOB H305peTeHHH c 

yKasaHHCM nocTHracMoro npn 3tom nojieanoro pesyjibTaTa ziaHbi b pasncjiax 
onHcaHHH jum BapnaHTOB h npe^icTaBJieHbi na othochiuhxch k hhat 4)Hrypax 

MCpTOKCH. 
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nPOMblUUIEHHAfl nPHMEHUMOCTb 

HaoGpexeHHe mohcct 6brn> HcnojibaoBano b npoMwnuieHHOCTH jum coajiaHHH 

KOMUblOTepHHX, TeJieBH3HOHHBIX H HHHX 3KpaHOB. 

BjioK-cxcMa ycrpoHCTBa, cnoco6Horo peajraaoBarb BpeMCHHHe jiHarpaMMbi 
ynpaBjieHHH b cootbctctbhh c BapHairraMH cnoco6a, paccMOTpeHHbiMH b onHcaHHH, 
noKaaaHa aa FIG.23. 

BpeMCHHMe OTarpaMMbi jum roro hjih hhofo crpoHHoro sjieiopo^a 
4)opMHpyK)Tc^ B jioiUHecKHx 6jiOKax LBi npn noMomn HSBecTHMx MerojiOB 

4)OpMHpOBafflIH BpeMCKHMX flHaipaMM. ripH 3TOM CXCMH LBi CHHTe3HpyK)TC>I H3 

KOM6HHaimoHHLix ysjioB, xpHTTepoB, perHcxpoB cflBHra h Apyrax HSBecTHbix 
JioriiHecKHX cxcM H Moryr npHHHMarb pasjnrqHoe BoiuiomeHHe. CxpoHHtie 
BpeMCHHbie OTarpaMMH npH jik)5bix BapHaHxax cnoco6a ynpaBJieHHH, b t,h. jum 
cezibMoro BapHanra cnoco6a c oxjiHHaiomHMHCH jum pasHbix KanajioB BpeMeHHfciMH 
xapaKTepHCTHKaMH, 4>opMHpyK)TCH B LBi He saBHCHmHMH OT cKWKexa, x.e. 6yjxyHH 
c4)opMHpoBaHHbiMH, HanpHMep, npH Hacxpomce SKpana, 3xh ztnarpaMMbi Moryx b 
flajibHeftmeM He noOTepraxbCH H3MeHeHHHM. HoaxoMy 6jiokh LBi Moryx ne 
coflcp^axb 3JieMeHXOB cbh3h c SjioKaMH o5pa6oxKH HH4)opMamm. 

VpoBHH HanpHHceHHH, 3aBHCHmHe ox HOMepa Kanajia, npH HcnojibsoBaHHH 
BocbMoro BapHanxa ynpaBJiemiH xo>Ke BHcxaBJiaioxcH npH Hacxpoioce b 6jioKe 
iiHxaHHH, noflaioxcH Ka^KSbrft na cooxBexcxByiomHH 6jiok BbixoAHbix xpanaHcxopoB 
OTBi H Moryx b jxajibHemneM He noziBepraxbCH H3MeHeHHHM. KojniHecxBo ypoBHeft 
HanpH>KeHHH, no cpaBHemno c noKaaamibiM na FIG.23, npH 3xom yBejnrmxcH. 

BpeMCHHbie OTarpaMMbi ^jih xoro hjih hhofo cxoji5uoBoro 3JieKxpOAa 
3KpaHa (})opMHpyK>xcH B jiorHHecKHX GjioKax LBj. Bee CKaaaHHoe b oxHomemm 
6JIOKOB LBi ocxaexcH cnpaBejumBbiM h juvi Sjiokob LBj. B oxjiHHHe ox 6jtokob LBi, 
6jiokh LBj coflep>Kax ^onojfflHxejibHbie cxcMHwe y3JiH, peaJiH3yiomHe mnpoxHo- 
HMrryjibCHyio MOAyJupirao ocHOBHbix sna^amnx ypoBHett, noziaBaeMbix na 
cxoji6uoBbie 3JieKxpojiH 3KpaHa. J[^jui peajinaauHH mHpoxHo-HMnyjibCHOH 
Moziyji^UHH B cooxBexcxBHH c ajTFopHXMOM, npeAJio>KeHHbiM B onHcaHHH necHxoro 
BapHanxa cnoco6a ynpaBJieHHH, oxHOCHmerocH k jiBycxpoHHoft Bbi5opKe, b 6jiokh 
LBj Moryx Gbixb BBe^eHbi flonojiHHxejibHo cxeMbi peracxpoB h cyMMaxopoB, 
ocymecxBjiHiomHe onepauHH cyMMHpoBaHHH hjih BbiMHxaHH^i 3HaMeHHH flaHHbix, 
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OTHOOHUHXCH K JlByM OOTOBpeMCHHO BblSHpaCMblM IIHKCeJIKM COCeflHHX CTpOK, a 

xaK^e cxcMbi peracTpoB h cyMMaropoB, npejiHaaHaHeHHbix jum onpeflejicHHH 
BCJiHTOHbi ypasHHBaiomHx KBa3HonopHHX HanpHHccHHH. Bo3Mo^cHbi flpyrae 
peineHHH, Koraa onepauHH cyMMHposaHHH, BUHHraHHH aaHHUx h onpejiejieHHH 
AJiHTejibHOCTH ypaBHHBaiomHX ypoBHeft peajmayioTCH b ycrpoHcxBe o5pa6oTKH 
HH4)opMamiH (Ha FIG. 23 ycxpoftcTBo He noKaaano), c BbixoflOB KOToporo no niHHaM 
xiaHHBix Ha Bxojibi 5jioKa 3 nocrynaer npeo5pa30BaHHaH HH4)opMajnHH. 

CflBHTH BO BpCMeHH MOMCHTOB HOJiaHH Ha paSHblC CTOJl6uOBbie 3JieKTpOJIbI 

ynpaBJiHiomHx nanpHHcenHH b cootbctctbhh c mecTbiM BapnaHTOM cnoco6a Moryx 
ocymecTBJiHTbCH BBefleHHCM cxcM aaflepHOCH TaicroBbrx cHraajiOB b 6jiokh JiormcH 
LBj Hjm B ycxpoHCTBo 4>opMHpoBaHHH TaKTOBbDC CHTHajioB (na FIG.23 ycxpoiicTBo 
He noKasaHo). 

CryneHHaxbie 4)poHTbi HMnyjibcoB ynpaBJieHHH b cooTBercTBHH c fleBHTbiM 
BapHaHTOM cnoco5a peajinayioTCH 4>opMHpoBaHHeM b 5jioKe iraraHiw 1 
flonojiHHTeJibHbix ypoBHefl nanpHHcemifl, KOMMyrnpyeMbix b cooTBercTBHH c 

BpeMeHHHMH flHaipaMMaMH, Sa^aBaeMblMH 6jIOKaMH JIOPHKH. IlpH 3T0M ypoBHH 

Hanp>MceHHH Moryr KOMMyrHpoBaxbCH, nanpHMep, b 6jioKax VCBi (FIG.23) nepeA 
noflaneft na HCTOKOBbie sjieKxpoflH TpaH3HCTopoB 13 h 14 (FIG. 24 hjih FIG. 25). 

OopMHpoBaHHe H nojicTpoihca ypoBHeii Hanpn^eraw jum crpoHHbix h 
cTOJi6uoBbix sjieKTpojiOB 3KpaHa, Nmax Koroporo 6ojibme HHCJia Nmaxo, 
peajraayioTCH aim oflHHHajmaroro BapHanra cnoco6a b 6jioKe nHxaHHa 1. 

Bo3Mo^ocTb ocymecTBJieHHH ycxpoHCTBa no cezibMOMy TexHHHecKOMy 
pemenmo HenocpeiiCTBeHHo cjieflyer hs ero omicaHHH. 

YcTpoHCTBo, renepHpyiomee BpeMeHHbie jiHarpaMMbi ynpaBJMiomHx 
HanpK^eHHH b cooTBercTBHH c BapnaHTaMH HaoSpereHHH, Mo>KeT 6biTb 
peajTH30BaHo npH noMomn MHKpocxeM flpaftBepoB hjih na nanejiH SKpana. 

B03M0^CH0CTb OCymeCTBJICHHH 3KpaHa B COOTBerCTBHH C TpHHaflUaTbIM H 
HeTbipHaflUaTbIM XeXHHHeCKHMH pemeHHHMH CO 3HaHeHHHMH Uthl H Uth2, 

aa^aiomHMH SHaneHKH Nmax, noKa3aHa b pasjxejie "05jiacxb xexHHKH". 

XtocxH^cHMocxb xexHHMecKoro pesyjibxaxa, yKasaHHoro b pa3ziejie 
"PacKpbiXHe H3o6pexeHHH", BbixeKaex H3 ero noApaanejia "TeopexHnecKoe 

BBeZlCHHe", 4)OpMyJI H HHCJieHHblX OUeHOK, 
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OOPMVJIA HSOBPETEHHfl 
1. Cnoco6 ynpanjieHiw 3KpaHOM, coflep)KamHM nanejib, coflepHcamyio 
nofljiojKKH, Ha oflHoft H3 KOTopbDC pacnojiojKCHu CTpoTOHe ajieiapoflu h na BTOpoft 
pacnojiojKeHH cTOJi6uoBue sjieicrpoflH, Me>icny KOTopbiMH b Mecrax hx 
nepeKpemHBaHHH pacnojiojKCHH aowKOKpHcxajuniHecKHe HHeHKH-<i>opMHpoBaTejm 

aJieMCHTOB H306pa>KeHHH 3KpaHa, B KOTOpOM BH6HpaiOT nOOHepCOTO CTpOHHMe 

sjicKxpoflfai, no oflHOMy mm rpyimaMH, na BH6paHHHe ajieicrpoflbi noflaiOT 
HMnyjibCbi Hanp^eHJW CTpoHHoii bh5opkh, na HeBbi6paHHbie sjieinpoflbi - onopHoe 
Hanp«>KeHHe Vo, na CTOJi6qoBbifi ajieKrpofl b HHrepBajiax bpcmchh Tr crpoHHofi 
Bbi6opKH noflaror ocHOBHoft Hjm ocHOBHwe ypoBHH HanpH^emifl, cocroamHe mm m 
SHanamnx ypoBHefi, hot Hanpa^eHHH Vo. hjih hx KOM6HHaiwfl, sajiaiomHe reKynwe 
3HaHeHHH apKocTH Bbi6paHHoro sjieMCHTa HJIH rpyraibi BH6paHHbix sjieMenroB 
H3o6pa>KeHHH, H flonojiHHTejibHbiH ypoBCHb onopHoro HanpHJKCHHe Vo oflHHaKOBoft 
flJiHTejibHocTH to B pasHbDc HHTepBajiax Tr, 

OTjnraaiomHficii tcm, hto npn cmchc snaKa ypoBneft nanpHHceHHa 
OTHocHTejibHo Hanp>DKeHHH Vo yKasaHHHH flonojiHHTejibHHH ypoBCHb Hanpa^eHHH 
noaaror na cTOJi5HOBbifi ajieiopofl no saBepmcHHH nofla^H ypoBHH Hanp>DKeHHfl 
Oimoro 3HaKa nepea noaaneft cjiejiyiomero sa hhm ypoBHH HanpHJKCHHH 
npoTHBonojio»cHoro 3HaKa. 

2. Cnoco6 ynpaBJicHua sKpanoM no n. 1. oxjnraaiomHftcH tcm, hto b HHTepsajie 
BpeMCHH Tr BapbHpyioT fljrarejibHOCTH ocHOBHoro Hjm ocHOBHbix ypoBHeii 
HanpjDKeHHfl na ctoji6hobom ajieicrpofle, npn 3tom b cjiy^ae bmGopkh cTpoqnbix 
3JieKTpoaoB no oflHOMy ajiempofly b HHrepBajie Tr noraepjKHsaioT nocTommoH 
BejiHHHHLi, paBHoli Tr-to, cyMMapnyio fljrarejttHOCTb snaHamnx ypoBHeii 
HanpHJKeHHH, a b cjiynae BwSopKH cxpoHHbix ajicKxpoflOB oflHOBpeMCHHO 6ojiee, hcm 
no onHOMy 3JieKTpofly, b npeaejiax BpcMCHH Kaapa b HHTepBajiax Tr Bbi6opKH omoPi 

H TOH TKC COBOKynnOCTH CXpOK nOiWepHCHBaiOX noCXOHHHOft BeJIHHHHbl, paBHOft 

Tr-to, cpeflHioK), npHxcamnyiocfl na nnxepBan Tr, cyMMy npoHSBeaeHHii 
flJinxejibHocxett Kajicfloro 3HaHamero ypoBPw na KBaapax o6paxHOH BejiHMHHU 
30 oxHomeHHH Moayjw yKasaHHoro oxiaioHeHHH HanpiOKeimH axoro ypoBHH k Moayjiio 
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oTKJTOHeHiw sHanamHX ypoBHefl npH oxiHOCTpoHHoii Bbi6opKe aroro SKpana, 
ynpaBJiHCMoro cnoco5oM no n.l c HfleHTHHHbiM SHaMeHneM to. 

3. CnocoS ynpaBJieiiHfl 3KpauoM, coAep^anmM nanejib, coixepncamyio 
nozuioHOCH, Ha oahoh h3 Koxopbix pacnojioHccHbi cxpoTOHe sjieiopoflH h Ha BTopofi 
pacnojio^eHbi cTOJi6ixoBbie ajieiopojibi, Me^y KOTopbiMH b Mecrax hx 
nepeKpemHBaHH^i pacnoJio^KeHbi HomKOKpHCTaJuiHMeeKHe HHeHKH-4)OpMHpoBaTejiH 

3JieMeHTOB H306paHCeHHH 3KpaHa, B KOTOpOM Bbl6HpaiOT nOOHepCAHO CTpOHHbie 

3JieKTpoflH, no ojjHOMy Hjra rpyraiaMH, na BHGpaHHbie 3JieKTpoflbi noziaiox 
HMnyjn>cbi Hanp>iHceHHH cxpoHHOH bmGopkh, na HeBbi6paHHbie 3JieKxpoAi>i - onopnoe 
HanpH^CHHe Vo, na cxojiSuoBbie 3JieKxpo;ibi b HHxepBajiax BpeMCHH Tr cxpoHHon 
BbiGopKH nojiaiox ocHOBHbie ypoBHH HanpH^eHHfl, cocxoHmne hjih h3 sHanamnx 
ypoBHCH, Hjra onopHoro HanpiDKCHHH, mm hx KOMGnHamiH, sajiaioniHe xcKymne 
SHanemiH HpKocxn BH6paHm>ix 3JieMeHXOB mm rpynn Bbi6paHHbix 3jieMeHxoB 
H3o6pa^eHHH, H Ha 3JieKxpoflbi 3KpaHa noziaiox HanpjjHccHHH, KOMneHcnpyiomHe 
napasHXHbie HSMeHemiH cpe^Hero KBajEtpaxa Hanpn^eKHH na HHCHKax, 

OTJIHMaiOmHUCH TCM, HXO B HHXepBaJie BpCMCHH Tr Ha CXOJiSlIOBblH 3JieKXpOfl 

nojiaiox zionojmHxejibHbie SHanamHc ypoBHH Hanpn^eHHH pasHoro snana, 
oxiHHaKOBoro Mo^cyjiH Vm oxKJioHeHHH OX Hanpii^eHHii Vo h nocxo)fflHOH 
^umxejibHocxH tm/2. 

4. Cnoco6 ynpaBiieuHH 3KpauoM no n. 3, oxjraHaiomHHCK xcm, hxo Bapbnpyiox 

JXJmxeJIbHOCXH OCHOBHOFO Hjra OCHOBHblX ypOBHCH HanpH^CHHH Ha CXOJl6uOBOM 

3JieKXpo;ie, npH 3Xom b cjiynae Bbi5opKH cxpoHHbix 3JieKxpozioB no o^HOMy 
3JieKxpoziy B HHxepBajie bpcmchh Tr nozmep>KHBaK)x nocxo5fflHOH sejmHHHbi, paBHon 

Tr-tm, cyMMapnyio ziJiHxejn^Hocxb ocHOBHbix 3HaHamHx ypoBHCH HanpH^cHHH, b 
cjiynae Bbi6opKH cxpoHHbix 3JieKxpojioB oziHOBpcMeHHo 6ojiee, hcm no ojiHOMy 
3JieKxpo;iy, b npezxejiax BpcMeHH Kajipa b HHxepBajiax Tr Bbi6opKH ozihoh h xoh >Ke 

coBOKynHocxH cxpoK nozmepHCHBaiox hocxokhhoh bcjihhhhli, paBHoft Tr-tm, 
cpeziHioK), npHxonKniyiocH na HHxepBaji Tr, cyMMy nponsBejueHHH zmnxejibHocxcH 
Ka>Kzioro ocHOBHoro sHanaaiero ypoBHH na KBajipax o5paxHOH BejiifMHHbi oxHomeHRfl 
MojxyjiH yKaaaHHoro oxKjioHeHHH HanpH>KeHHH 3xoro ypoBHH k uojiynjo oxkjiohchh;! 
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30 



OCHOBHBIX 3HaHamHX ypOBHCfl npH OOTOCTpOHHOii BuGopKc 3Toro 3KpaHa, 

ynpaojiHeMoro cnoco6oM no n.3 c HaeHnroihiMH 3HaHeHiMMH tm h Vm. 

5. Cnoco6 ynpawieHHH 3KpaHOM, coaepjKamHM nanejib. coflepncamyio 

nOflJ10>KKH, Ha OflHOii H3 KOTOpHX pacnOJIOJKCHbl CTpOTOHe 3JieiCrpOflH H Ha BTOpoft 

pacnoJiojKCHbi cTOJi6uoBHe sjieinpoflH, Me>Kny kotophmh b Mecrax hx 
nepcKpemHBaHHH pacnojio^cHH ^owKOKpHCTaJinHHecKHe OTefncH-^opMHpoBaTejra 
3JieMeHTOB H3o6pa)KeHHH SKpana, b KOTopoM BH6HpaK)T nooHepeziHo CTpoqm>ie 
3JieKTpoflBi, no ojmoMy luni ipynnaMH, Ha Bi>i6paHHHe sjieinpoflbi nonaioT 
HMnyjibcH HanpHJKeroiH crpoTOon bh6opich, na HeBhi5paHHHe 3JieKTpoflti - onopHoe 

HanpH^KCHHe Vo, Ha CTOJl6nOBHe 3JieKTp0flBI b HHTepBajie bpcmchh cxpoqHoft 
BH60PKH Tr noflaioT ochobhmc ypoBHH Hanpa^cenHH, cocTOfflnne hjih H3 SHanamnx 
ypoBHefi, Hjm Hanpfl>KeHHH Vo, hjih hx KOMSnHauHH, saflaromne TCKymne sHaneHKH 

flpKOCTO BH6paHHHX SJieMCHTOB HJIH ipynn BH6paHHHX 3JieMeHTOB H306pa3KeHHH, 

OTJIHHaiOmHHCH TCM, HTO B HHTCpBajie BpeMCHH Tr Ha CTOJl6nOBHft SJieKTpOfl 

noaarox iionojiHHTejibHHe sHaHamne ypoBHH Hanp»KeHHH pasnoro snaKa, 
onHHaKOBoro Moayjw oncnoHeHHa ox HanpiDKemur Vo h nocxoranoft iuiHxejn,HocxH, 
ypoBHH HanpHJKCHHH B xcHCHHe HHxcpBajia Tr noaaiox Ha cxojiGhobhh sjieKxpoa 
flpyr 3a apyroM b onpejiejieHHOM nopj^Ke, npaMOM hjih npoxHBonojioKHOM, 
iionojiHHxejiBHHe SHanamHe ypoBHH pa3Horo 3HaKa oxKJioHeHHa ox HanpjDKCHHH Vo 
pacnojiaraiox: oahh - b naiajie, apyroft - b KOHue HHxepBajia Tr, h nopwoK nonaHH 
ypoBHCH B HHxepBajie Tr Hepez(yK>x b coceamix KHxepsajiax Tr no npHsnaicy 
HSMeHCHHH 3HaKOB oiKnoHeHHH OX Vo HcpBOFo H nocjieflHcro b HHxepBajie Tr 
ypoBHCH, a HMCHHo, "njHoc - MHHyc" B oflHOM HHxcpBajie Tr, "MHHyc - njnoc" b 
cjieziyiomeM, h r.a. b xencHHe BpeMeira HepezioBaHHfl. 

6. Cnoco6 ynpaBjicHHfl sKpaHOM, coflepHcamnM nanejib, coflepjKamyio 
nOflJIOJKKH, Ha OflHOii H3 KOXOpblX pacnojioiKCHN cxpoHHue 3JieKTpoabi H Ha BTOpOH 

pacnojiojKeHbi cxoji6uoBHe sjicKxpoflu, Me^y KoxopbiMH b Mecxax hx 

nepeKpemHBaHHH pacnOJIOHCCHbl HCHflKOKpHCXaJUIHHeCKHe HHCHKH-cjjOpMHpOBaTejIH 

sjicMenxoB H3o6pa>iceHHii SKpana, b KoxopoM BbiGnpaiox noonepenHo cxpoHHbie 
sjieicrpoflbi, no oziHOMy h^h rpynnaMH, Ha Bbi6paHHbie sjicKxpoflbi noaaiox 
HMnyjibCbi HanpHHCcHHH cxpoHHofl Bbi6opKH, Ha HeBbi5paHHbie sjicKxpoflbi - onopHoe 
HanpjiHceHHe Vo, Ha cxoji6HOBbie 3JieKxpoiibi b HHxepBajie bpcmchh crpoHHOH 
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Bbi6opKH Tr nojotaioT ochobhhc ypoBHH HanpHHcemiH, cocTonmHe hjih h3 3HaHamHx 

ypOBHCH, HJIH HanpiDKCHHH Vo, HJIH HX K0M6HHaUHH, SajXHIOmHe TCKymHC 3HaHeHHH 
HpKOCTH Bbl6paHHbIX SJieMCHTOB HJIH ipyim Bbl6paHHbIX aJlCMeHTOB H3o6pa)KeHHH, 

OTJiHHaiouiuMCfl TCM, HTO B HHTcpBajie BpcMCHH Tr Ha cTOJi6uoBbiH 3JieKTpo;i 
noAaK)T flonojiHHTejibHHe SHanamHe ypoBHH Hanp^i^enim pasHoro 3HaKa, 
ojlHHaKOBoro uonyjisi OTKnoHeraw or nanpH^eHHH Vo h nocTOKHHoft jumrejibHocTH, 
ypOBHH HanpH^emM b TCHeHHe HHxepBajia Tr no;iaiOT Ha ctojiSiiobbih ajieicrpofl 
jipyr sa jipyroM b onpeaejieHHOM nopnjiKe, np^MOM hjih npoTHBonojio^oM, 
AonojiHHTejibHbie snaHamne ypoBHH pasHoro snaKa OTKJioneHHH or Hanp>ixceHHH Vo 
pacnojiaraioT: omm - b Hanajie, flpyroH - b kohuc HHxepBajia Tr, h na coceflHHe 
CTOJi6uoBbie 3JieKTpojxbi, HJIH Ha sjicKxpojibi, cpaBHHBaeMbie nepes ojihh, hjih nepea 
jlBa, HJIH no jxpyroMy xaKoro pojia nopajiicy cpaBHHBaHHH, b nanajie HHrepBajia Tr 
nojiaiOT ypoBHH, oxjiiraaiomHecH anaKOM OTKJioHeHHH ox HanpH^emiH Vo. 

7. CnocoS ynpaBJiemifl sKpanoM, co^epMcamnM nanejib, coflep^amyio 

nOJUIO^KKH, Ha OflHOH H3 KOXOpbDC pacnOJIOHCCHbl CXpOHHbie 3JieKXpOZIbI H Ha BXOpOH 

pacnojio^eHH cxoji5iioBHe sjieKxpoflH, Me^cziy KoxopbiMH b Mecxax hx 
nepeKpemHBaHHH pacnojioMCCHbi >KiwKOKpHcxajijiHHecKHe HHeHKH-4)opMHpoBaxejiH 
ajieMCHxoB H3o6pa>KeHHH 3KpaHa, b KoxopoM Bbi6HpaK)x nooHepenHO cxpoTOHe 
3jieKxpoflbi, no oflHOMy hjih rpyimaMH, Ha BH5paHHbie 3JieKxpozibi nojiaiox 
HMiiyjibCbi Hanp)MceHHH cxpoHHOH Bbi5opKH Vr, Ha HeBbi6paHHHe 3JieKxpo;ibi - 
onopHoe HanpK^eHHe Vo, Ha cxojiGuoBbie 3JieKxpoflbi b HHxepBajie BpeMCHH 

CXpOHHOH Bbl6opKH Tr HOflaiOX OCHOBHbie ypOBHH Hanp^DKCHHil, COCXOHmHe HJIH H3 

3HaHamHX ypoBHCH, HJIH Hanp^MceHHH Vo, HJIH HX KOM6HHauHH, sajiaiomne xcKymne 
3HaHeHiw HpKocxH Bbi6paHHbix 3JieMeHXOB HJIH rpynn Bbi5paHHbix 3JieMeHxoB 
H3o6pa>KeHHH, 

oTJiHHaioiuuHcn xeM, hxo b mrrepBajie BpeMenn Tr Ha cxoji5uoBbiM sjicKxpofl 
noflaiox zionojiHHxejibHbie 3HaHamHe ypoBHH HanpK)KeHH>i pasHoro 3HaKa, 
ojiHHaKOBoro MoziyjiH oxKJiOHeHH>i or HanpH>KeHHii Vo h nocxoiiHHOH AJiHxejibHocxH, 
ypoBHH HanpH^cHHK B xencHHe HHxepBana Tr no^aiox na ctoji6uobhh 3JieKxpoji 
npyr 3a jipyroM b onpejiejieHHOM nopn^iKe, npKMOM hjih npoxHBonojiomioM, 
HonojiHHxejibHbie snanamHe ypoBHH pasHoro 3HaKa oxKJioHeHHH ox HanpH>KeHHH Vo 
pacnojiaraiox: ohhh - b Hanajie, npyroH - b kohuc HHxepBajia Tr, h b coce^HHX 
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Kaapax, luiH lepea Kaap, ivm nepes ma, wjm no apyroMy xaKoro pofla nop^WKy, b 
HHTepeajiax Tr Bbi5opKH oflHoro h xoro jkc crpoTOoro sjieicrpofla miH oflHoii h Tofi 
Hce rpyraiM cxpoTOwx 3JieicrpoflOB HaeimiHHHM mm npoTHsonojiojKHoro 3HaKa 
Ha6opoM HanpiDKeffiffl crporaoft bh6opkh nepeayioT nopiwoK noaaHH ypoBHeft na 
cTojiSqoBHH 3JieKTpofl no npH3HaKy coBnaflemiH - HecoBnaaeHiw HanpaBJiemiH 
OTKJioHeHHH OT Hanpa»cemw Vo nepBoro b rarrepBajie Tr ypoBiw h HanpHJKeHHH Vr 
Ha BBr6paHHOM crpoHHOM ajieicrpofle mm na onpeaejieHHOM cipoHHOM sjieinpoiie 
Bbi6paHHofl rpymnj. 

8. Cnoco6 ynpaBnemiH aKpanoM, coflep^camHM nanejn,, coflepjKamyio 
noanojKKH, na oflHoft m KoxopHX pacnojio>KeHH crpoiKHe sjieinpoflbi h na BTopon 
pacnojiojKCHH cTOJi6uoBHe sjieicrpoflH, Moiqiy kotophmh b Mecxax hx 
nepcKpeniHBaHHH pacnojio»ceHBi ^omKOKpHCTajunnecKHe HHeiiKH-4)opMiipoBaTejm 

SJieMCHTOB H306pa5KeifflH 3KpaHa, B KOTOpOM BH6HpaiOT nOOHepeOHO CTpOHHHe 

sjieKTpoflbi, no oAHOMy wm rpymiaMH, na BM6paHHMe ajieicrpoflbi noflarox 
HMnyjibCH HanpfljKemw cxpoHHofi bh6opkh, na HeBH6paHHBie sjieiopoflbi - onopnoe 
HanpHJKeHHe Vo, na cToji6noBHe sjieicrpoflbi noflaKxr HMnymcu Hanpn^eHHa, 
saaaiomHe b HHxepBajie BpeMCHH cxpoHHoft bhGopkh Tr ocHOBHwe snaqamHe ypoBHH 
HanpiDKeHHH, saflaromne xeicynme sHaqeraw apKocra BHGpaHHfaix sjicMeHTOB hjih 
rpyrni BH6paHHHx ajieMCHTOB H3o6pajKeHiw, 

OTjraHaiOmHfiCJI TCM, HTO B HHTCpBajie BpeMCHH Tr Ha CTOJl6nOBHH 3Jieicrpofl 

noaaioT flonojiHHTejibHHe SHanamHe ypoBHH Hanp^JKenHH pasHoro sHana, 
oaHHaKOBoro MOflyjm onoioHenHH ot Hanp»KeHHfl Vo h nocTOHHHoft anHrejibHocro 
tm/2, yKasaHHHe flonojraHTejibHi.ie ypoBHH HanpH^KeHHH pasHoro sHana 
pacnojiaraioT: omm - b Hanajie, apyroft - b kohhc HHrepBajia Tr, nopaaoK noflanH hx 
Ha cTOJi6noBHft 3JieKTpofl B HHTcpBajie Tr qepeayioT b coceziHHx mrrepBajiax Tr, npn 

3TOM HMnyjIbCH HanpiDKCHHH flJia CT0Jl6U0BWX 3JieKTpOflOB 3KpaHa paSfleJIHTOT Ha 

rpynnbi, OTHocflmnecH k pasHbiM 3JieKTpoaaM, h cflBHrarox bo speMeHH 

OTHOCHTCJlbHO HX HOMHHaJIbHOrO nOJIOJKCHHH B HHTCpBaJie Tr flO CJIBHTOB, npH 3TOM 

BejiHMHHy cflBHra ycTanaBJiKBaioT oaHHaKOBoii ami mmym^oB rpynnu, 
HeoflHHaKOBOH jum HMnyjibcoB pasHbix rpynn, nocroHHHofi b TeneHHe HeKoroporo 
npoMOKyTKa BpcMerai, no OKOHHaHHH Koroporo b neKOTopbix hjih bo bccx rpynnax 
ycTanaBJiHBaioT flpyrne 3HaHeHH>i cflBHra HMnyjibcoB kjih <|)opMHpyioT apyryio 
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KOM6iiHamiK> CTOJi6uoBMx rpynn HMiiyjibcoB HeojiHHaKOBoft bcjihhhhh cflBura 
HMiiyjibcoB B pasHMX rpyimax, h flpyrae 3HaqeHH« cabhtob HMnyjibcoB 
noOTepjKHBaiOT nocTOHHHbiMH B TCHeHHe cjieayiomero npoMe^cynca BpcMCHH, no 
OKOHqaHHH KOToporo yKaaaHHue npoueccw H3MeHeHHH h nojmepjKaHHH 

nOCTOHHHHMH BCJlHTOHbl CflBHTa HMIiyjIbCOB npOflOJDKaiOT, o6ecneHHBaH paBCHCTBO 

HyjiK) cpejiHero OTKJioHeHiM flJiHrejibHOCTH flonojiHHTejiBHoro CTOJi6uGBoro ypoBHW 

B HHTepSaJie Tr OT HOMHHaJIbHOH JlJIHTeJIbHOCTH 3TOrO ypOBHH B 3TOM HHTepBajie. 

9. Cnoco6 ynpaejiemifl aKpauoM no n.8, oxjnreaiomHHCH tcm, qro aScojirorHyio 
BCJiHHHHy cflBHra HMiiyjibcoB HanpHJKCHHH fljiH CTOJi6uoBofi rpynuH ycTaHaBjniBaK)T 
B OTanasoHe SHaHemrii, He npeBBimaiomHX Bejnrnnn>i tm/2. 

10. Cnoco6 ynpaBJieHHfl 3KpauoM no n.8, oTjnnaiomHHCH tcm, hto no 
oKOHqaHHH npoMe^ynca BpeMCHH, b TeneHHe Koxoporo noaaepacHBajracb 
nocTOHHHBiMH cflBHTH HMiiyjibcoB B cTOJiGuoBbix ipynnax, B rpyrnie HMnyjibcoB c 
CHMBIM paHHHM cflBHTOM ycxaHaBJiHBaioT caMHft nosflHiift cflBHT, B ipynne c 
cjieayioniHM 3a caMbiM paHHHM ciiBHroM HMnyjibcoB - cabht, npejimecTByioniHH 
caMOMy no3aHeMy, h HSMCHCHHe BCjniHHHbi ciiBHroB HMnyjibcoB B ocrajibHHx 
rpyraiax ycxanaBJiiiBaiOT b nopnaKe yKasaHHoro nocjieflOBaTCJibHoro yMCHbiueHH^ 

paSHHIIbl CflBHTOB. 

11. Cnoco6 ynpaBJienufl sKpanoM no n.8, OTjniHaioniHHc» tcm, hto rpynny 

HMnyjIbCOB HanpH3KeHHH C OflHHaKOBbIM CflBHTOM BO BpCMCHH <|)OpMHpyiOT H3 

HMnyjBbcoB fljw yflajieHHHX apyr ot apyra cTOJi6noBbix sjieicrpoflOB. 

12. YcTpoficTBO ynpaBJieHHfl sKpauoM, conep^amHM nanejib, coflep^camyio 
nofljio»acH, Ha oahoh h3 Koropbix pacnojioM<eHbi cxponHbie 3JieKipoflbi h na BTopofi 
pacnojio^eHbi CTOJi5HOBHe sjieicrpoflbi, MCMCiry KOTopbiMH b mcctex hx 
nepeKpemHBaHHH pacnojiojKCHbi MOiflKOKpHCTajuiHHecKHe aHefiKH-{j)opMHpOBaTejiH 
sjieMeHTOB H3o6pa)KeHHH SKpana, coflep>Kamee 6jiok 4)opMHpoBara«i ypoBHeii 

HanpJOKCHHH H MHOMCeCTBO 6jIOKOB <})OpMHpOBaHH>I HMITyjlbCOB HanpH>KeHHH flJIH 

sjieKTpoflOB sKpana, KEMCHbiH coflepHcaiuHH BbixoflHoft 3JieKTpofl, 6jiok 

^OpMHpOBaHHfl MOMCHTOB nOflEHH ypOBHCH Ha BblXOflHOH 3JieKTpOfl, COeflHHeHHUH C 
5JIOKOM (|)OpMHpOBaHHH ypOBHCH Hanp^JKeHHfl, H 6jIOK BblXOflHblX TpaH3HCTOpOB, 
COeflHHeHHblfi C flByMH nOCJieflHHMH 5jTOKaMH H BblXOflHfalM SJieKTpOflOM, 
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OTJiHMaiomeecH tcm, «rro b 5jiok BWxoflHbix TpaHSHcropoB BBejieHbi 

TpaH3HCTOpU, nOflKJIIOHaiOmHe K BbDCOflHOMy 3JieKTpOJiy TOT HJIH HHOH ypOBCHb 

Hanp>DKeHHH, BwnojiHeHHHe aajiaiomHMH ojiHHaKOBue mm 5jm3KHe k OOTHaKOBMM, c 
OTKnoHCHHeM He 6ojiee 10%, 3HaHeHHa BHxoflHtix conpoTHBjieHHft 6jioKa bhxoothx 

TpaHSHCTOpOB. 

13. Cnoco6 ynpaBJieHHfl 3KpaHOM, coaepacamHM nanejib, coaepjKamyio 
noano»cKH, Ha oahoh hs kotopbdc pacnojioMcenu crpoHHHe sjieicrpoflH h na BTopoH 
pacnojiojKeHM CTOJi5HOBwe ajieicrpoflbi, Meymy kotophmh b mccthx hx 
nepcKpemHBaHHH pacnojiojKCHH JiamKOKpHCTajuiHHecKHe HHeHKH-4)opMHpoBaTejm 
sjieMCHTOB H3o5pa»ceHHH SKpana, b KOTopoM BH5HpaK)T nooHepeflHO CTpoTOHe 
3JieKTpoflbi, no oflHOMy hjih rpynnaMH, Ha BM6paHHbie sjieiopoflH noflaror 
HMiiyjibcbi HanpflSKCKHH CTpoHHoft BH6opKH, Ha HeBH6paHHtie 3JieKTpoflH - onopHoe 
HanpHMceHHe Vo, na cT0Jl6^0BbIe sjieiopoflH noaaioT HMnyjibCH HanpajKeHHa, 
coflep^camHC ocHOBHbie yposHH Hanpn^cenHH, 3aziaK)mHe HOMHHaJibHMe sHaHCHHJi 
cpejiHero KBajipaTa Hanp^aceHKH Ha BH6paHm>ix sneMax, 

OTJIHHaiOmilttCH TCM, HTO B HHTCpBaJie BpeMCHH Tf Ha CTOJiSuOBBIH 3JieKTpOfl 

noflaioT flonojiHHTejn,m,ie ypoBHH Hanp>DKeHHJi, saaaiomHe npaicnraecKH 

nOCTOHHHbie BO BpCMeHH OTKJlOHeHHfl OT HOMHHaJIbHHX SHaHCKHfi CpeflHCrO 

KBanpaTa HanpajKCHHa Ha irneHKax, CBHsaHHHx co CTOJi6uoBbiM sjieicrpoflOM, 
BHSbmaeMbie HCKa>KeHHHMH 4)opMbi HMnyjibcoB npH hx pacnpocTpanenHH no 
CToji6noBOMy 3JieKTpofly, b npeaejiax bpcmchh Kaapa otbojiht oahh hjih necKOJibKo 
flonojiHHTejibHBix HHTepBajioB BpeMCHH tc, (i)opMHpyioT am i-ro CTpOHHOrO 
3JieKTpofla, HaHHHaH c HCKOToporo, H/Hjm fljw j-ro cTOJi6uoBoro sjieicrpofla, HaHHHan 
c apyroro ncKOToporo, HanpHJKCHHH KOMneHcanHH, cooTBeTCTBCHHO, Vcom(i) h 
Vcom(j), flJiH Ka>»moro 3JieKTpofla onpeaejicHHOH BCJiHHHHbi h onpejiejieHHoft 
flJiHTejibHocTH, o6ecneHHBaiomHx b OTBeflCHHoe BpcMH nojiHyio hjih MacTHHHyio 
KOMnencaHHio napasHTHoro oTKJioHeHHH ot HOMHHajibHoro 3HaHeHHH cpeflHero 
KBaapaTa HanpH»ceHHH sneeK i-ro cTpoHHoro 3JieKTpofla, BbisBaHHoro yKasaHHbiMH 

HCKa5KeHH5IMH cfjOpMbl CTOJIOUOBblX HMHyjIbCOB HanpflMCeHmi, H/HJIH OTKJIOHCHHil OT 

HOMHHajibHoro 3HaHeHHJi cpejiHero KsaapaTa HanpajKerow khcck j-ro CTOJi6HOBoro 

3JieKTpOfla, BblSBaHHOrO HCKaMCeHHHMH ^OpMH CTpOHHblX HMnyjIbCOB HanpjDKeHHH 
npH HX paCnpOCTpaHCHHH no CTpOMHOMy 3JieKTpOfly, H noaaiOT hx, COOTBCTCTBeHHO, 
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Vcom(i) Ha i-fi crpoTObm ajieiopofl b npejiejiax oflHoro hjih hcckojibkhx 
flonojiHHTejibHbix HHTepBajioB BpeMCHH tc, h/hjih, cooTBCTCTBeHHO, VcomG) Ha j-H 
cTOJi6uoBbiH 3JieKTpofl B npcflcjiax flpyroro o/moro mm jxpyrax HecKOjibKHX 
AonojiHHTCJibHbix HHxepBajioB BpeMCHH tc, npH 3TOM B TCHeHHe yKaaaHHBix 
HHTcpBajioB tc Ha CT0JI5^0BbIe H crpoHHbie 3JieKTpoAbi, CBo5onHbie ox nojiami na 
HHX HanpH^KCHHH Vcom(i) H Vcom(j), no^aiOT onopnoe HanpHHceHHc Vo, mm 
KBasHonopHoe Hanpa^KCHHe, hjih KBasHonopHoe HanpiDKCHHc b cpejXHCM, hjih hx 

KOM5HHaiXHH. 

14. Cnoco6 ynpaejieuHfl 3KpaHOM, coj5ep>KamHM nanejib, coflcp^amyio 
noano^KKH, Ha ojiHoii m Koropbix pacnojio^KCHbi CTpoHHbie 3JieKTpoflbi h na BTopoft 
pacnojio^cHbi ctojiGuobhc 3JieKTpoju>i, MCTKjjy KOTopbiMH B Mecrax hx 
nepcKpemHBaHiw pacnoji03KeHbi ^KHjiKOKpHCTajuiHHecKHe OTeHKH-4)opMHpoBaTejiH 
3jieMeHTOB H3o6pa^eHHH 3KpaHa, b KOTopoM BbiSnpaiOT nooHepejiHO crpoHHbie 
sjiCKxpojibi, no oOTOMy hhh rpyimaMH, na Bbi5paHHbie sjieicrpojibi no^aioT 
HMiiyjibCbi HanpH^cHHH cxpoHHOH Bbi5opKH, Ha HeBbi6paHHbie 3jieKTpozibi - onopHoe 
HanpH)KeHHe Vo, na CTOJi6uoBbiH 3JieKTpon noziaiOT HMnyjibCbi HanpjmemiH, 
coflcp^amHc ocHOBHbie ypoBHH HanpH^cHHH, aaaaiomHe HOMHHajibHbie aHaneKHH 
cpcAHero KBajQ[paTa HanpH^cHHH na OTemcax, 

OTJIHHaiOmHHC}! TCM, HTO B HHTCpBajlC BpCMCHH Tr Ha CT0Jl5aOBbIH 3JieKTpo;X 

nozxaioT flonojfflHTCJibHbie ypoBHH nanpH^eHHH, sa^aiomHe npaKXHHecKH 

nOCTOKHHbie BO BpeMCHH OTKJIOHCHHH OT HOMHHaJIbHblX SHaHCHHH CpCJIHCrO 

KBaflpaxa Hanpn^enHH na OTemcax, CBHsaHHbix co cxoji6uoBbiM 3JieKxponoM, 
BH3biBaeMbie HCKa^cHHHMH 4)opMbi HMiiyjibcoB HpH HX pacnpocxpaHCHHH no 
cxoji6uoBOMy 3JieKxpoAy, jum Ka^oro i-ro cxpoHHoro sjicKxpozia, HaHHRan c 
HCKoxoporo, jionojiHHxejibHO 4)opMHpyiox HanpH>KeHHe KOMnencaaHH Vcom(i), jum 
Ka^oro 3JieKxpozia onpeflejicHHott BCJiHHHHbi hjih ziJiHxejibHocxH, o6ecneHHBaiomHx 

npH CJIO^eHHH CO CXpOHHbIM HanpHmeHHCM HJIH HaJlO^KCHHH Ha cxpoHHoe 

HanpH^KCHHe i-ro cxpoHHoro 3JieKxpojia, bo spcMii Bbi5opKH 3xoro sjicKxpona, 

KOMHCHCaUHIO HapaSHXHOFO OXKJIOHCHHil OT HOMHHaJIbHOFO 3HaHeHHiI CpCUHCrO 

KBazipaxa Hanpa>KeHHH hhcck i-ro cxpoHHoro 3jTeKxpona, BbisBaHHoro yKaaaHHbiMH 
HCKa>KeHHHMH (l)opMbi cxoJi6uoBbix HMHyjibcoB HanpH>KeHHH, H B yKasaHHoc BpCMil 
Ha i-H cxpoHHbiH 3JieKxpoz( nojxaiox yKasaHHoe HanpH>KeHHe KOMncHcauHH. 
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15. Cnoco6 ynpaBJieiuM SKpauoM, coflepacamHM naHCjn,, coflepjKamyio, no 
KpaftHeii Mepe, noanoHocH, na KOTopux pacnojioHccHH crpoqHHc h CToji5uoBMe 
sjieKTpoflM. Mcymy BJiCKTpommi B Mecrax hx nepeKpemHBaHHH pacnojio^KCHH 
>iamKOKpHCTajuiHHecKHe HqeihcH, B KOTopoM djopMHpyKJT H noflaioT Ha ajieinpoaLi 
HMnyjn,cH HanpHHceHHH, saaaiomHe 3HaHeHHH cpeflnero KBaapaxa HanpHHccHHH Ha 
HHeracax, aaaaronme sHaHeHHa hpkocth ajieMCHTOB H3o5pa»ceHHH SKpana, 

OT^mqaiomHficH TeM, hto HMnymcy HanpH^enim npusaioT *opMy, 
o5ecneHHBaK>myK> nojrayK, mm HacTHHHyio caMOKOMneHcaamo napasHTHoro 
H3MeHeHHH Be^rnHHRH cpeflHero KBaapara HanpH^eHHH na aHemce, BHSHBaeMoro 
HCKaHceHHCM 4>poHTa H cnaaa HMnyjibca npH pacnpocipaHenHH ero no 3;ieicrpoziy 
3KpaHa. 

16. Cnoco6 ynpaBJieHHfl aKpauoM no n. 15, OTjmnaioniHHc^ tcm, xrro ^pomy 
HMnyjn.ca nanpiDKeHHH npunaioT CTyneHHaryio mm 6jm3Kyio k ciyneHHaroft (|,opMy. 

17. CnocoS ynpaBJicHHH 3KpaHOM, coflepjKamHM naHem, coflepjKamyio 
norniOTKim, na ootoh H3 kotophx pacnojio^KeHH cxpoHHHe ajicKipoflBi h na BTopoft 
pacnojiojKeHbi cTOJi6aoBHe ajieicrpoaH, ucTKny kotopbimh b Mecrax hx 
nepeKpeniHBaHHH pacnojio^eHH >KHaKOKpHciBjumHecKHe «Heta-4,opMHpoBaTejiH 
sjieMeHTOB H3o5pa^eHHH 3KpaHa, b KoropoM BH6HpaK,T nonapHo expose 
sjieKTpoziH, He MeHee, hcm anaymu b reneHHe BpeMeHH Ka^pa, na BH6paHHHe 
3JieKTpoabi nojiaioT HMnyjacH nanp^KemM CTpoHHofi bh5opkh Vrl h Vr2, sHaicH 

OTKJlOHeHHH KOTOpBIX OT OnopHOFO Hanp^KeHHH Vo, yCTaHaBJIHBaroT TO 

coBna^iaiomHMH Me^ co6oh, to necoBnaaaioniHMH, mm b oGpaiHOM, mm b 
CMemaHHOM nopaaKc, na HeBH6paHHLie 3jieKTpoiiH noflaioT HanpH^eHne' Vo, na 
CTOJi5noBHe 3jieKTpoflH noaaioT ynpaBJiaromHe Hanpa>KeHHH, coaepjKamHl b 
HHTepBane Bbi6opKH Tr HanpHHceHHe Vo h snaMamHe ypoBHH HanpajKemw, 

OTJIHHaiomHficfl TCM, HTO ^OpMHpyiOT H B HHTepBaJIC Bbl6opKH Tr nOflaiOT Ha 

CTOJI5^0BbIH 3JieKrpoa, flJW onpeaejieHHOcTH, j-fi, b o6nieM cjiynae, hbc 
COCTEB^He 3HaHamHX ypoBHefl HanpH>KeHH>I, HH^opManHOHHyro „ 
ypaBHHBaiomyio, npH 3tom iinHTCiibHocTb H 3HaK oTKaoHeHHH or Vo 
HH4)opMauHOHHofi cocTaBJiHiouieH sHanauiero ypoBna HanpHHcemiH b HHxepBajie Tr 
BbiGopKH i-ro H (i+l)-ro crpoHHbix ajieiopoflOB, npn no^aMe na hhx, 
cooTBercTBeHHo, HanpHHceHHH Vrl h Vr2 c coBnaijaroniHMH 3HaKaMH OTKJioHenjw ot 
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Vo, ycxaHaBJiHBaioT nponopuHonajibHo hjih c nonpaBKOft, yiHTbrnaromeH 

He/IHHeHHOCTb BOJIbTKBaflpaT-CBCTOBOH XapaKTCpHCTHKH HHCHKH, BCJlHHHHe H B 
COOTBeTCTBHH CO 3HaKOM nOJiycyxiMH 3HaHeHHH HpKOCTH BH6paHHI>IX aJieMCHTOB 

H3o6pa)KeHHH, a b HHrepBajie Tr c HanpHJKeHHHMH Vrl h Vr2 c HecoBnanaiomHMH 

SHaKaMH OTKJlOHeHHH OT Vo flJIHTeJIbHOCTb H 3HaK OTKnOHCHM OT Vo 

HH<i)opMauHOHHOH cocxaBJifliomeH ycTanaBJiKBaiOT nponopimoHajibHO hjih c yneroM 
yKa3aHHOH nonpasKH Bejurame h b cootbctctbhh co snaKOM nojiypa3HocTH 
3HaHeHHH apKocTH BbiSpaHHHX ajieMCHTOB H3o6pa>KeHHH, ypaBHHBaiomyK) 
cocTaBJMiomyio (JjopNoipyrox cocTOHmefi b HHrepBajie Tr H3 snaqamnx ypoBHeft 
HanpH«eHHH pa3Horo 3HaKa h ojiHHaKOBott Bejurambi OTKnoHCHHa ot onopHoro 
HanpH^eHHH, paBHOH cooTBeTCTByromeft BejiHHHHe HH(J)opMaaHOHHoro ypoBHfl, a 
xaKJKe oflHHaKOBOH flJiHTejibHocTH, flOBOflHmefi cyMMapnyio juraxejibHOCTb Bcex 
3HaHamiix ypoBHCH B Te^cHHe flByx HHxepBajioB Tr Bbi6opKH o/ihhx h xex Hce 
ajieMCHXOB H3o6paMceHHH Kaapa flo nocxoHHHOH BejinroHbi. 

18. Cnoco6 ynpaojieHUfl 3KpaHOM, cojiepjKamHM nanejib, coaepjKamyio 
nOflJIOMCKH, Ha OflHOH H3 KoxopbK pacnojio^cHbi cxpoHHbie anCKXpOflbl H Ha BXOpOH 
pacnojio»ceHbi cxoji5HOBbie sjicKxpoflbi, ueymy KoxopbiMH b Mecxax hx 
nepeKpemHBaHKH pacnojiOHCCHbi HCHHKOKpHcxajuiHMecKHe flHeftKH-^jopMHpoBaxejni 
3JieMeHxoB H3o6pa)KeHiM sKpana co sHaneHHeM napanexpa Nmax ne mchcc qncjia 
Nmaxo, rae Nmaxo - MHHHManbHoe 3HaHeHHe Nmax SKpana, hjih Koxoporo 
peajmsycMo KoppcKXHoe ynpaBJiemie aKpanoM no 3aflaHHOH BpeMCHHOH flHarpaMMc, 
B KoxopoM BH5Hpaiox HooHepeflHO cxpoHHHe sjicKxpoflbi, no ojmoMy Hjm rpynnaMH, 
Ha Bbi6paHHbie ajicKxpoflbi noflarox HMnyjibCbi Hanpa^cHHH cxpoHHoft Bbi5opKH Vr, 
Ha HeBbi6paHHHe ajicKxpoabi - onopnoe Hanpa^eHHe Vo, Ha cxoji5HOBbie 
3JieKxpoflfai B HHxepBajiax BpeMCHH cxpoMHOH Bbi6opKH Tr noaaiox HanpH>KeHHfl Vc, b 
o6meM cjiynae cocxohhihc H3 SHanamnx ypoBHCH h HanpHMceHiw Vo, 

oxjiHHaiouiHiicfl xew, hxo 4)opMHpyiox h noaaiox Ha cxpoHHbie sjicKxpoflbi 
HanpH»ceHHH Bbi6opKH Vr co sHaneHHeM MOflyjw oxkjiohchhh ox HanpH>KeHHH Vo, 
5JIH3KHM K |Vro|7l--Tl^, Ha cxoji5uoBbie 3JieKxpox(bi - 3HaHamHe ypoBHH 

HanpHJKCHHH Vc CO 3HaHeHHHMH MOflyjlCH OXKJIOHeHHJI OX Vo, 5JIH3KHMH K 

|Vco| 7l + T| , rae |Vro| h |Vco| - 3HaqeHHH MonyjicH oxiaioHCHHH ox Vo HanpHjKCHHH 
Vr H Vc, noaaBacMbix Ha ajieKxpoaw KoppcKXHo ynpaBJincMoro yKasaHHofi 
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BpcMCHHoii flHarpaMMoft SKpana, BejnnMHa Nmax KOToporo paBHfleTCH aHaneHHio 
Nmaxo, t] - hhcjioboA napaMerp noflcxpoHKH HanpHHceHHH Vr h Vc nofl KoppeKTHHH 
pejKHM ynpaBJieHHH aicpaHOM hjih pe»cHM, 6jih3khh k KoppeicraoMy. 

19. 3Kpau, coflepMcamHH nanejib, coaepjKamyio nojinomai. Ha oahoh hs 
KOTopwx pacnoJioHccHH CTponnie sjieicrpoflH h na BTopofi pacnojiojKCHH 
CTOJi6uoBbie 3JTeKTpoflbi, ueymy KoxopUMH B Mecxax hx nepeKpemmaHiM 

pacnOJIOJKCHbl >KHJlKOKpHCTaJUnraeCKHe HHeHKH-4)OpMHpOBaTeJIH ajieMCHTOB 

H3o6pa^eHiw, 

OTJIHiaiOIUHHCfl TCM, HTO OTeftKH-^jOpMHpOBaTeJIH 3JieMeHTOB H3o5pa3KeHIW 

H3roTOBJieHH CO 3HaHeiffleM napaMerpa Nmax sKpana He Menee HHCjia Nmaxo, rae 
Nmaxo - MHHHMajibHoe sHaneHHe Nmax, pjm KOToporo peajrasycMO KoppcKTHoe 
ynpaBJicHHe SKpanoM BapHaHXCM hjih BapHanraMH cnoco6a no nacToameMy 

H3o6peTeHHIO. 

20. 3KpaH, conepMcamHH naHCJiB, coaepjKamyio nowio5KKH, na oahoh h3 

KOTOpHX pacnOJIO^CeHW CXpOHKHe 3JieKTpO«bI H Ha BTOpOH pacnOJIOHCCHH 

ctojiShobhc 3jieKTpoflM, Meacny kotophmh b Mecxax hx nepeicpemHBaHHH 
pacnojio>KeHbi >KHflKOKpHCTajuniHecKHe OTeHKH-4)opMHpoBaTejiH sjieMenroB 
H3o6pa»ceHHfl, 

OTJIHHaiOmHiiCfl TCM, TTO flHeHKH-(i>OpMHpOBaTejra SJICMeHTOB H3o6pa«eHHa 

HsroTOBJieHbi CO sHaqeHHCM napaMerpa Nmax sKpana 6jih3khm Hjm paBHBiM 
Nmaxo 

BejnpiHHe — — , rae Nmaxo - MHHHMajibHoe sHaneHHe Nmax, fljw Koroporo 

peajiHsycMo KoppeicTHoe ynpasjieHHe SKpanoM sapHanroM hjih BapnaHTaMH cnoco6a 
no HacTOHuicMy H3o6peTeHHio, ri - napaMcrp noflCTpoincH Moayjw oTKJioHeHHa 
HanpH^KCHHii CTpoHHOH Bbi6opKH |Vro| V1 - Tl H napaMCTp noflcrpoHKH Monyjw 
OTKjioHeHHii 3HaHamero ypoBHH HanpH)KeHH« Ha CTOJi6noBOM 3Jieicrpofle 
(Vco| V1 + "n oT onopHoro HanpajKeHHH noA yKa3aHHHtt KoppeicTHbiH pokhm 
ynpaBJiCHHH, |Vro| h |Vco| - 3HaHeHHH MOflyjiett OTKJioHeHHH or Vo HanpH>KeHHH Vr 
H Vc npH yKasaHHOM KoppeicraoM ynpaBJicHHH SKpanoM, y KOToporo BejiHMHHa 
Nmax mePiKH coBnaaaer co 3HaHeHHeM Nmaxo. 
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